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Improved Steam Engine. 

The cut-off patented by Noble T. Greene has been favora 
bly known for many years, its simplicity and durability, its 
economy and sensitive regularity ranking it among those im- 
provements which are conceded to represent the highest state 
of the art. In March, 1869, the patent was extended and 
passed into possession of the Providence Steam Engine Com- 
pany, who, it is stated, are now unable to build the engines 
fast enough to supply the demand. 

The following im- 
provements have been 
made: A new bed 
plate has been de- 
signed ;. access is had 
to the exhaust valves 
by removing the cyl- 
inder heads, as shown 
in Fig. 1 ; an inter- 
mittent movement al- 
lows these valves to re- 
main at rest through 
nearly seven eighths 
of the stroke, and the 
mechanism actuating 
both steam and ex- 
haust valves is now 
placed outside of the 
steam chest. The prin- 
ciple of the original 
Greene engine is not 
changed, but the parts 
retained, after recon- 
struction, are more 
durable, have larger 
bearing surfaces, and 
are made easy of 
access to the engi- 
neer. 

The engine is of 
that class which does 
not require a throttle 
valve. The steam en- 
ters the cylinder at 
boiler pressure, and 
the governor fixes the 
period of time dur- 
ing which the steam 
valves shall remain 
open, allowing more 
or less steam to flow 
into the cylinder as 
there is more or less 
load to be driven. 
There are four flat 
slide valves, one (as 
shown in Fig. 3) at 
each end on the top 
to let in the steam, 
and one (as shown in 
Fig. 4) at each end on 
the bottom to ltt out 
theexhaust,and with 
as little clearance as 
the thickness of metal 
in the cylinder will 
allow. 

While one valve is admitting and cutting off the steam, 
the other three are entirely at rest until just before the com- 
pletion of the stroke, when the exhaust valves instantly re- 
arrange themselves, opening the [exhaust on one side of the 
piston and closing it on the other. The return stroke then 
commences, and the operation is repeated. 

The short space of time during which the exhaust valves 
are moving is when the pressure upon them is the least, and, 



or twist, thus greatly reducing any tendency to wear. One 
end of each valve stem being in the steam chest, the whole 
boiler pressure acts upon it to aid the weight in closing the 
valve when tripped, and the valve stem is made large in di- 
ameter to obtain the full benefit derived from eut-off valves 
Closed by steam pressure. The governor can adjust the point 
of cut-off over a range of three fourths the entire stroke. 

The working of the valve gear Till be understood by re- 
ference to the engravings. Figs. 1 and 2 are perspective 






by an arrangement of cushioning the steam, the induction 
valve is at all times nearly balanced. 

The power which moves^ the valves is applied parallel to, 
and nearly in line with, their seats, so that they cannot rock 



THE GREENE ENGINE. 

views of the cylinder and valve gear, Fig. 1 having certain 
parts removed. Figs. 3, 4, and 5 are sectional details. 

The induction valves, Fig. 3, are connected with the rock 
lever shafts, A, Fig. 1, arms, B, working in slots in the valve 
stems, C. Below the rock levers, D, is a sliding bar, B, re- 
ceiving a reciprocating motion from an eccentric on the main 
shaft. Behind the sliding bar i3 a gage bar, F, Fig. 5, con- 
nected with the governor, which bar receives an up and down 
motion from a corresponding movement of the governor 
balls. The adjustable tappets, G, Fig. 5, in the sliding bar, 
are kept up in contact with the gage bar, F, and are made to 
move up and down in unison with it by the springs, H,Figs. 
1 and 5. 

It will be seen from this description that, as the sliding 
bar moves in the direction of the arrow, Fig. 5, one of the 
tappets is brought in contact with the inner face of the toe 
on the rock lever, causing it to turn on its axis, thereby open- 
ing the steam valve at one end of the cylinder, the other. tap- 
pet meanwhile passing under the other rock lever without 
moving it, the toe and tappet being go beveled that the tap- 
pet will be forced down against the action of this spring un- 
til it has passed by the toe, when the spring causes it to fly 
up to its original position, ready to open the induction valve 
at the opposite end As a result of this motion, the two tap 
pets always open the Eteam valves at the same period, bat, 



the tappets moving in a straight line while the toe describes 
the arc of a circle, the tappet will pass by, liberating the 
toe, which is brought back to its original position by a weight, 
I, Fig. 2, and the steam pressure on the valve stem, thus 
closing the valve and cutting off the steam. This libera- 
tion will take place sooner or later, according to the elevation 
of the tappets ; that is, the lower the tappets are, the sooner 
the toes'will be liberated, and vice versa ; aud so, by simply ele- 
vating or depressing the gage bar, F, Fig. 5, the period of 

closing the valves can 
be changed, while the 
period of opening 
them remains the 
same. The adjust- 
ment of the gage bar 
is effected by the gov- 
ernor, and the steam 
is cut off sooner or 
later according to the 
amount of load. 

The exhaust valves, 
J, Figs. 1 and 4, which 
lie in the bottom of 
the cylinder, are con- 
nected at their outer 
ends by parallel rods, 
K, which are tied to- 
gether by a crossbar 
in the inside. 

The exhaust rock 
shaft arm, L, is a jaw , 
as shown in Fig. 1, 
just under the -cylin- 
der. One side of this 
iaw comes in contact 
with a lug, M, on the 
crossbar, and moves 
both the exhaust 
wbmwHmultaneouBly, 
opening one and clos- 
ing the other. While 
the exhaust eccentric 
is taking up the lost 
motion, between the 
sides of the ja'w, the 
exhaust valves remain 
at rest. The other side 
of the jaw coming in 
contact with the cross- 
bar,the exhaust valves 
receive a reverse mo- 
tion. The lug on the 
crossbar is so shaped 
that it receives no 
blow from the jaw, L, 
but takes a gradually 
accelerated motion. 

The strength, sim- 
plicity, and durability 
of this engine is very 
noticeable, and it em- 
bodies all the advanced 
views in , stationary 
engineering which 
have stood the test of 
actual practice. 
Its finish is also neat and tasty, and, with the improve- 
ments described, it thus embodies all the essentials necessa- 
ry to extend the wide popularity the original engine en- 
joyed. 
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In these days of active competition, any marked improve- 
ment upon the construction of a steam engine is of impor- 
tance not only to purchasers but to manufacturers. As the 
use of steam expansively is now well nigh universal, the 
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value of a variable cut off that combines, in so great a de- 
gree as this does, delicacy of action with strength and dura- 
bility, is sufficiently obvious. 

For, circulars and other information, address Providence 
Steam Engine Company, Providence, R. I. 



Japanese Textile Art, 

Some years ago, there existed a law in Japan forbidding 
the exportation of high class textile fabrics, and judging by 
the few examples of any sort one sees at the present time, it 
is likely that the restriction still remains in force. The first 
time Europeans had an opportunity of, forming definite 
ideas, regarding the state of the textile arts of Japan, was 
during the Paris Exhibition of 1867, where a remarkable se- 
ries of samples was shown, and for the exportation of which, 
no doubt, special license was given to the Japanese Commis- 
sioners. At a recent meeting in London, Mr. Audsley 
was enabled to show several of the best fabrics from the 
Paris collection. The finest silks of Japan are ■ 
manufactured on a small barren island, by high- 
born exiles who adopt the art of silk weaving 
as their means of procuring the necessaries of 
life. Ships convey provisions and raw materi- 
als to the island, and return with the product of 
its looms. There is little doubt that the fabrics 
so produced and protected are used exclusively 
by the Mikado and princes of the land. The 
materials employed are silk, gilded paper, and 
some strong fiber. The gilded paper is of a 
very tough nature, and is cut into narrow rib- 
bons: in this state it is woven into the fabrics 
and presents a most brilliant appearance. The 
Bilk is of rich quality, and is worked in cut and 
terry velvets, satins, and dead grains. The fiber 
is only introduced to render the material stiff. 
The designs of these fabrics are remarkable for 
their boldness, and the coloring is of the most 
vigorous character. The ideas for the ornamen- 
tation are in nearly all cases derived from natu- 
ral objects, and are handled in a masterly man- 
ner, and in strict accordance with the principles 
of decorative art. Turning to the lowest grade 
of the scale of textile fabrics, the common tow- 
els used by the peasantry of Japan (worth about 
a penny each in Japan) show more clearly than 
ihe costly silk fabrics do that the appreciation 
of and love for art is inherent in the Japanese 
mind, and that it is cultivated by all classes of 
the people, and carried into even the smallest 
and commonest articles of daily use. We can 
never correctly estimate a people by its great 
works, or the true wealth of a nation by the 
luxury of its princes. The towels are poor in 
materia], and very trilling- in cost, but they are 
ornamented in a most artistic and thoroughly 
original manner. 



strip, coiled round a mandrel, and welded as before. If the 
balls are very large, or the stubs or steel of inferior quality, 
the iron will not be good. Plain stub barrels were made of 
the same iron, forged into a skelp, and welded longitudi- 
nally. 

Damascus and wire twist are now made by " piling " plates 
of iron and steel alternately. The plates are about three 
inches broad and a quarter of an inch thick. Prom sixteen 
to twenty are piled on top of each other ; they are then 
placed in a furnace and raised to a welding heat, drawn 
down under a forge hammer, and rolled into square rods, 3-8 
7-16, 12 and. 9 16 inch, according to the size of the barrels re- 
quired. The wire twist is rolled so as to show the edges of 
the different plates on the flat of the strip, so that when it is 
welded together it looks like a coil of wire from one end of 
the barrel to the other. The Damascus is rolled into square 
rods ; these are cut into suitable lengths, heated white hot, 
and twisted until they become round like a screw. Two or 



Preserving Nuts 

H. J. S. is one of our tree enthusiasts. His is 
an enthusiasm that never wanes; he never wea- 
lies of experiments to find out the best methods 
of culture. For years he has been at work on 
the problem, How can chestnuts, hickory nuts, 
and hazel nuts be kept over winter in the best 
condition ? His experiment the past winter was 
quite satisfactory, and is given by him as follows ; 

" Last fall I had about six quarts of fine large chestnuts 
and a few walnuts. Half of them I put into a bucket of 
moist sand as usual, but the other half I determined to ex- 
periment with. I had often picked up chestnuts, in the spring, 
from among the leaves, that appeared as fresh as when they 
dropped from the trees. Following this clue, I leveled back 
the earth on a plowed field where there was no vegetation 
or covert to attract the mice. On this level plot I strewed a 
quantity of leaves. On these I deposited my chestnuts, not 
so close as to touch one another. On these 1 deposited more 
leaves, and, top of the whole, I put some boards to hold 
them down. Around the border I threw up some dirt to 
discourage any vagabond mouse that might chance to stray 
that way,' and then left them with my blessing. The result 
■was that when I examined my treasures, about the twentieth 
of April, I found those in the bucket of sand were soft, 
brown, moldy and lifeless, as usual, while those under the 
leaves were as fresh and hard as ever ; and where the spring 
■warmth had come near them, they were already sprouted. I 
mention these circumstances with the hope that others will 
be encouraged to try the experiment,"— Oneida Circular. 




BIRMINGHAM GUN MAKERS' AND INVENTORS' CLUB. 



At a recent meeting of the above club, according to the 
Mechanics' Magazine, Mr. Samuel Smith, of Weaman street, 
Birmingham, gun barrel maker, read a paper on the manu- 
facture of gun barrels, of which the following is an ab 
stract : 

The material used for gun barrels was mostly charcoal 
iron. For plain and figured barrels, at the date of which I 
am speaking— namely, 1793— the iron used was stub, stub 
twist, wire twist, and Damascus. Stub twist was first made 
as plain stub, but, instead of being hammered into a " skelp" 
or flat plate, it was drawn into a strip, coiled around a man- 
drel, and welded in the usual way. Stub twist is now made 
of old horse shoe nails and steel cuttings, about 2 inches long 
i inch in breadth, and the same in thickness. The two are 
mixed up together and " balled " in a furnace, and the bloom 
drawn out under the forge hammer. It i3 then rolled into a 
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three of these are welded together, and then rolled down to 
rods of the size required. These are then coiled round a man- 
drel, and welded in the usual way. 

There is another iron, called silver steel. It was first made 
about forty year3 ago, I believe, by Mr. Whitehouse, of 
Wednesbury, by laminating Swedish iron and steel, like Da- 
mascus, but not with so many layers. It is very good. The 
figure is not much better than the iron that is now called sin- 
gle iron Damascus, but it was a very strong iron. The silver 
steel that is now made is rolled into a square of 7-16 inch, 
and worked like Damascus. Two rods are welded together 
and rolled down to the size required, and welded in the same 
way as other twisted barrels. This iron is now made both 
at Adams' and J. Clive's. There is not so much used as 
formerly. 

About 45 years ago, J. Clive began to make iron for gun 
barrels, and the best iron is now made by Mr. G. Adams and 
J. Clive, who may be said to be indeed the only makers of 
" best twist" gun iron. The iron now in use is of six quali- 
ties — 1st, skelp twist, price 2d. per lb. ; 2d., iron twist, 3d. per 
lb.; 3d, fourpenny stub, 4d. per lb. ; 4th, fivepenny stub, 5d. 
per lb. ; 5th, silver steel, 7d. per lb. ; 6th, Damascus, 7d. per 
lb. No. 2 is twisted into a screw, like Damascus, and is 
called iron Damascus. This is worked in single rod and 
double rod — that is, two rods put together and rolled into a 
strip. The same is done with fourpenny and fivepenny stub 
and the result is called stub Damascus, but cheap guns are 
chiefly made of the iron Damascus. This is the cheapest fig- 
ured iron. It contains no steel, being generally made of 
waste screws mixed with other scrap. It requires experience 
to distinguish it from the true steel Damascus. 

Welding: Best barrels are welded by coiling the strip 
round a mandrel, and then heating it to a welding heat in a 
smith's fire ; it is then taken out and jumped up on an iron 
plate on the floor, then put in a swage with a " stamp " or 
mandrel inside, and hammered down. About three inches 
are welded at a time. Here I may observe that there are 
very few welders who use the " stamp " except for a few 
inches at each end ; but best barrels ought to be welded on a 
stamp throughout. 

History of gun iron: Mr. R. Adams began to make 



twist iron about the year 1815. He was before that time a 
tilter of barrel skelps or plates for making plain iron barrels. 
At that time_ a great deal of iron was made from swaff or 
filings, which were first washed and then mixed with scrap, 
made into a ball, and welded in a smith's forge ; this was 
called " swaff ball drawing." It made very good iron, and 
was used by lock forgers, breech forgers, and occasionally 
made into barrels for fowling pieces, In the early time of 
the barrel trade, there were a number of small forges for 
making barrel skelps by tilting ; one in particular was at 
Wednesbury Bridge, and here Mr. R. Adams, above mention- 
ed, worked ; and there is no doubt that he saw what the 
trade required. At the close of the French war, he began 
to make twist iron as a trade. Before this time, it had been 
made at various forges, but no one made a specialty of this 
kind of iron. Mr. Adams continued working at Wednesbury 
till unfortunately killed by the bursting of a boiler, after 
which Mr. G. Adams took up the business, and continues to 
make twist gun iron at his new works, in Church lane, West 
Bromwich, up to the present day. 

Boring: After the barrels are welded, they go to the 
mill. They are first rough bored. This is done by fasten- 
ing them in a socket or holder ; the " bit " is a square steel 
'• rimer," of suitable length, running at about 500 revolu - 
tions per minute, which is forced through the barrel. , The 
fine borer then examines the barrel, " sets " or straightens 
it, and then it is " spilled up," a process the same as rough 
boring, except that the bit does not cut on all the edges ; it 
has a " spill," or piece of oak wood, put on one side, which 
causes it to cut much more evenly. The workman then 
" sets" the barrel, and finishes the boring, which is done at a 
speed of 70 to 80 revolutions per minute. The bit only cuts 
on one edge, which is left sharp, and a deal spill is used, 
packed up with strips of paper as the boring proceeds. The 
barrel is examined, and " set " several times during the 
operation. The setting is done by the shade or reflection, 
down the inside of the barrel, from the top of the window. 
It is an art that can only be acquired by long practice and 
perseverance. Some men have worked at the trade all their 
lives, and have never learned to set a barrel cor- 
rectly. The same process is used for sporting and 
military barrels up to the fine boring. After fine 
boring, the military bairelsare turned, or stripped 
as it is called, which is done by a self-acting slide 
lathe, which takes off the thick side, if they have 
any. The grinder then finishes them to the gage. 
The history of boring and setting I cannot at- 
tempt to state, but Betting, I think, does not go 
back much more than 100 years. My father began 
to work as a fine borer in the year 1793. Setting 
was known then, but net generally. He had to pay 
for the secret. According to my father, a man 
named P. Parsons was the first to set barrels that 
he had lieaid of. He worked at Duddeston Mill, 
being what was called a " best workman " at 
sporting barrels. This Mr. Parsons used at first, 
for the purpose of setting, a string or wire which 
was drawn t%ht by a bow, or otherwise, and ap- 
plied to the inside of the barrel. By this means 
he discovered the crooks, and then corrected them 
with a hammer. The process of fine boring is the 
same now as it was in 1793; that is, it is done with 
a square bit, but only two edges cut, and only one 
at a time. The advantage of taking off the edges 
was said to be discovered about 1790, by Mr. 
Beesley, and this was kept a secret among good workmen 
for a long time. I think we may be sure that boring and 
setting had not- attained their present perfection until the be- 
ginning of the present century. 

In the year 1787, there were 27 gunmakera in Birmingham, 
and barrels were made, bored, and ground at water mills all 
round the town. Such mills still exist, chiefly in the neigh- 
borhood of Hales Owen, where large numbers of barrels are 
now made. I have not touched on the subject of rolled, bar- 
rels, which are chiefly used for military firearms and the 
commoner sort of sporting guns. The rolling of barrels 
from short taper skelps, a foot or more in length, is com- 
paratively a recent process. The barrel is drawn over an 
oval headed mandrel, so fixed that its head is immediately 
between the grooves of the upper and under roll. These 
grooves are of a shape corresponding to the outline of the 
barrel. Of late years, steel barrels have come very much 
into use for rifles, but to a very small extent for sporting 
guns as well, the want of " figure " operating much against 
them. Steel rifle barrels are sometimes drilled out of a solid 
bar, which must be " set " from time to time, as the drill is 
certain to run out. As there is usually more to turn off one 
si le, they are generally of unequal hardness, and is a difficult 
matter to keep them straight. Steelbarrels are now usually 
rolled from 12 to 15 inch drilled blanks, the hole in which 
is much larger than the intended bore. The punching of 
shorter blanks, which were afterwards rolled out into a bar- 
rel by two rollings, constituting the patent of Deakin and 
Johnson, appears now to be discontinued, though very good 
barrels were made by the process. 

The reading of Mr. Smith's paper was accompanied by 
practical illustrations of the method of " shading " barrels, 
or detecting internal or external irregularities. Barrels, 
straight and bent, were supported at each end, and Mr. 
Smith explained the entire process, which has been kept 
very much as a secret by the very few who really understand 
it. So delicate is this test that the distortion, produced by 
warming one side of the barrel with a common candle, was 
distinctly perceptible. Independently of its practical utility, 
the " shading " of a gun barrel is an exceedingly interesting 
optical problem, which has never yet been investigated. 
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How Genuine Pearls are Prepared In China. 

Imperfect and contradictory accounts of the mode of pro- 
ducing pearls in mussels having at different times appeared, 
and as the only place of culture is within a few days' journey 
from Ningpo, Mr. Consul Hague and myself, says Dr. Mac- 
gowan, despatched an intelligent native to make enquiries on 
the spot concerning the art, and to procure specimens in dif- 
ferent stages of growth. The following result of these in- 
vestigations, made on two successive journeys, may be relied 
on as authentic : 

The practice of the art is confined to two conterminous vil- 
lages near the district of Teh-sing, in the northern part of 
Chih-kiang, in a silk producing region. In the month of May 
or June large quantities of the mussels (mytilus cygnus) are 
brought in baskets from the Tahu, a lake in Kiang-su about 
thirty miles distant, the largest among the full grown being 
specially selected. As their health suffers on the journey, 
they are allowed a few days' respite in bamboo cages in the 
water before tortured for the sake of human vanity, when 
they are taken out to receive the matrices. These are vari- 
ous in form and material, the most common being pellets 
made of mud taken from the bottom of water courses, dried, 
powdered with the juice of camphor tree seeds, and formed 
into pills which, when dry, are fit for introduction into the 
unfortunate subject. Molds which best exhibit the nacre- 
ous deposit are brought from Canton, and appear to be made 
from the shell of the pearl oyster ; the irregular fragments 
thus produced are triturated with sand in an iron mortar, un- 
til they become smooth and globular. Another class of 
molds consists of small images, generally of Buddha in the 
usual sitting posture, or sometimes of fish ; they are made of 
lead, cast very thin by pouring on a board having the impres- 
sion. Pearls having these forms have excited much surprise 
since they first attracted the attention of foreigners a few 
years back. 

The introduction of the pearl nuclei is an operation of con- 
siderable delicacy. The shell is gently opened with a spatu- 
la of mother of pearl, and the free portion of mollusc care- 
fully separated from one surface of the shell with an iron 
probe ; the foreign bodies are then successively introduced, 
at the point of bifurcated bamboo sticks, and placed in two 
parallel rows upon the mantled or fleshy surface of the ani- 
mal ; a sufficient number having been placed on one side, the 
operation is repeated on the other. Stimulated by the irri- 
tating bodies, the suffering animal spasmodically piesses 
against both sides of its testaceous skeleton, keeping the 
matrices in place. This being done, the mussels are deposit- 
ed one by one in canals or streams, or pools connected there- 
with, five or six inches apart, at depths of from two to five 
feet, in lots of from five thousand to fifty thousand. 

If taken up a few days after the introduction of the mold 
these will be found attached to the shell by a membranous 
section, which at a later period appears as if impregnated 
with calcareous matter ; and finally, layers of nacre are de- 
posited around each nucleus, the process being analogous to 
the formation of calculary concretions in animals of a higher 
development. A ridge of nacre generally extends from one 
pearly tumor to another, connecting them all together. 

About six times in the course of the season, several tubs of 
night soil are thrown into the reservoir for the nourishment 
of the animals. Great care is taken to prevent goat manure 
failing in, as it is highly detrimental to the mussels, pre- 
venting the secretion of good nacre or killing them, as the 
quantity may be great or small. 

In November, the shells are carefully collected by the hand, 
the muscular portion removed and the pearls detached by a 
sharp knife. If the basis of the pearl be of nacre, it is not re 
moved, but the earthen and metallic matrices are cut away, 
melted yellow resin poured into the cavity and the orifice 
artfully covered by a piece of mother of pearl. In this state, 
these more than semi-orbicular pearly pellicles have much 
of the luster and beauty of the solid gem, and are furnished 
at a rate so cheap as to be procurable by all who care to pos- 
sess them. They are generally purchased by jewellers and 
others, who set them in tiaras, circlets and various ornaments 
of female attire. Those formed on the image of Buddha are 
finished in the same manner, and are used as ornaments and 
amulets on the caps of young children. A few shells are re- 
tained with their adhering pearls, for sale to the curious and 
superstitious, specimens of which have by this time found 
their way into the principal public and private cabinets of 
Europe and America. They are generally about seven inches 
long and five broad, containing a doible or triple row of 
pearls or images, as many as twenty-five of the former and 
sixteen of the latter to each valve ! That the animals should 
survive the introduction of so many irritating bodies, and in 
such a brief period secrete a covering of nacre over them all, 
is certainly a striking physiological fact. Some naturalists, 
indeed, have expressed strong doubts as to its possibility, 
supposing the pearls were made to adhere to the shell by 
some composition ; but the examination of living specimens in 
different stages of growth, having both valves studded with 
pearls, has fully demonstrated its truth. A tinge of yellow 
is found over the whole inner surface of some shells, show- 
ing that the more recent secretion of nacre by the suffering 
animals was unnatural. The flesh of all, however, is eaten. 
About five thousand families are represented as being en- 
gaged in this singular branch of industry in the villages of 
Chung-kwan and Sian-Chang-Ngan ; they, however, mainly 
derive their support from cultivating the mulberry and in 
rearing silkworms and other agricultural occupations. Those 
who are not expert in the management of the shells lose 10 
or 15 per cent by deaths ; others, none in the whole season. 



Biboratb of soda dissolved in water, used as a lotion, 
will remove prickly heat. 



The Sun a Probable Cause of Terrestrial 
Magnetism. 

If an electrified body were placed near a moving conductor 
so as to induce an opposite charge in the moving body, this 
charge would move on the surface of the conductor so as to 
remain opposite the electrified body, whatever the motion 
might be. Suppose the moving conductor to be an endless 
metal band running past a body negatively charged, the posi- 
tive charge would be on the surface of the band opposite to 
the negative body, and here it would remain whatever might 
be the velocity of the band. Now the effect of the motion 
of this negative electricity oh the conductor would be the 
same as that of an electric current in the opposite direction 
to the motion of the band. 

If instead of a band the moving body consists of a steel or 
iron top spinning near the charged body, the effect of the 
electricity on the top would be the same as that of a current 
round it in the opposite direction to that in which it was 
spinning. 

It might be that the electricity in the inducing body would 
produce an opposite magnetic effect on the top; but even if 
this were so, its effect, owing to its distance, would be much 
less than that of the electricity on tSte very surface of the top. 
If we take no account of the effect of the inducing body, the 
current round the top would be of such strength that it 
would carry all the electricity induced in the top once round 
every revolution. And if the top were spinning from west 
to east by south, it would be rendered magnetic with posi- 
tive pole uppermost, that is, the pole corresponding to the 
north pole in the earth or the south pole of the needle. 

In order to show that such a current might be produced, a 
glass cylinder, twelve inches long and four across, was cov- 
ered with strips of tinfoil, parallel to the axis, with very 
small intervals between them. These strips were about six 
inches long and one lialf inch wide, and the intervals between 
them the two hundredth of an inch. In one place there was 
a wider interval, and from the strips adjacent to this, wires 
were connected by means of a commutator with the wires of 
a very delicate galvanometer. This cylinder was mounted 
so that it could be turned twelve hundred revolutions in a 
minute, and brought near the conductor of an electrical ma-, 
chine. This apparatus, after it had been thoroughly tested, 
was found to give very decided results. As much as 20° de- 
flection was obtained in the needle, and the direction of this 
deflection depended on the direction in which the cylinder 
was turned, and on the nature of the charge in the con- 
ductor. When this was negative, the current was in the 
opposite direction to tbat of rotation. It may be objected 
that the measurement was not actually made on the cylinder. 
It must, however, be remembered that it was made in the 
circuit of metal round the cylinder, and that my object was 
to find the relative motion of the cylinder and the electricity. 
Altogether, no doubt it may be taken as experimental proof, 
of the fact previously stated, that if a steel top were spin 
ning under the inductive influence of a body charged with 
negative electricity, the effect would be that of a current 
round the top such as would render it magnetic. 

The cause of terrestrial magnetism has not been the sub- 
ject of so much speculation as many much less important 
phenomena. It- seems to have been regarded as part of the 
original nature of things, like gravity and the heat of the 
the sun, as a cause from which other phenomena might re- 
sult, but not as itself the result of other causes. 

Yet, when we come to think of it, it has none of the char- 
acteristics of a fundamental fact; it appears intimaiely con- 
nected with other things, and when two phenomena have a 
relation to each other, there is good reason for believing 
them to be connected, either as parent and child, or else as 
brother and sister — the one to be derived from the other, or 
else both to spring from the same cause. 

Now the direction of the earth's magnetism bears a marked 
relation to the earth's figure, and yet it can have had no hand 
in giving the earth its shape, which is fully explained as the 
result of other causes ; therefore, we must assume that the 
figure of the earth has something to do with its magnetism, 
or what is more likely, that the rotation which causes the 
earth to keep its shape also causes it to be magnetic. 

If this is the case, then there must be some influence 
at work with which we are as yet unacquainted — some cause 
which, coupled with the rotation of the earth, results in mag- 
netism. From the influence which the sun exerts on this 
magnetism, we are at once lead to associate it with the 
cause. Yet the cause itself cannot be the result of either the 
sun's heat, light, or attraction. What other influence then 
can the sun exert on the earth ? 

The analogy, between the magnetism produced in a spin 
ning top, by the inductive action of a distant body charged 
with electricity, and the magnetism in the rotating earth, 
probably caused by the influence of the sun, which influ- 
ence is not its mass or heat, seems to suggest what the 
influence which the sun exerts is. If the sun were charged 
with negative electricity, it seems to follow, from what 
the experiments described establish, that its inductive effect 
on the earth would be to render it magnetic, the poles be- 
ing as they are. 

The only other way in which the sun could act to pro 
duce or influence terrestrial magnetism would be by its own 
magnetism. If the sun is a magnet, it would magnetise the 
earth. If this is the cause, the sun's poles must be opposite 
to those of the earth. Now, it follows that such a condition 
of magnetism would or might, if its materials are magnetic, 
be caused by the rotation of the sun under the inductive 
action of the eartVand planets in exactly the same way as that 
caused in the earth by the inductive action of the sun. As 
the direction of rotation is the same in both bodies and the 
electricities are of the opposite kind, the magnetism would be 



of the opposite kind also. So that oil. this hypothesis it is 
probable the sun would act by both causes. — Professor Os- 
borne Reynolds, in the Mechanics' Magazine. 
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Tbe Hartford Steam Boiler Inspection and In- 
surance Company. 

The Hartford Steam Boilqr Inspection and Insurance Com- 
pany makes the following report of its inspections in the 
month of March, 1872 : 

During the month 896 visits of inspection were made, and 
1,870 boilers were examined — 1,794 externally, and 589 inter- 
nally — while 174 were tested by hydraulic pressure. The 
number of defects in all discovered was 1,113, of which 271 
were regarded as dangerous. These defects, in detail, are 
as follows : 

Furnaces in bad condition, 45 — 12 dangerous ; fractures of 
plates, 122 — 63 dangerous ; burned plates, 78 — 30 dangerous ; 
blistered plates, 130 — 13 dangerous ; sediment and deposit, 
110 — 18 in dangerous condition ; incrustation and scale, 193 — 
17 dangerous ; external corrosion, 73 — 17 dangerous ; internal 
corrosion, 25 — 7 dangerous ; internal grooving, 15 — 3 danger- 
ous ; water gages defective, 59 — 8 dangerous ; blow out defec- 
tive, 19 — 5 dangerous ; safety valves overloaded and in dan- 
gerous condition, 32; pressure gages defective, 147 — 19 dan- 
gerous; these varying from — 20 to + 10. Boilers without 
gages, 9 ; deficiency of water, 16 — 4 dangerous ; broken 
braces and stays, 60 — 30 dangerous ; boilers condemned, 12. 

When such an array of defects and defective fittings as the 
above is presented, we are aware that some will inquire, 
" What proof have we that they are correct?" All we can 
say is that each inspector employed by the company is re- 
quired to make report of every defect coming under his 
notice, and to sign his name to the same. These reports are 
kept on file in the company's office, and can be referred to at 
any time, and each individual defect can be traced out. It 
will be noticed, by reference to these reports, that fractured 
plates and blistered plates usually figure high. This can 
only be accounted for on the ground that much of the iron 
used in the construction of boilers is of inferior quality. In 
a recent number of the " Locomotive," we remarked at some 
length on the subject of laminated iron, showing that, in 
consequence of that condition, blisters and other weaknesses 
were developed in the plates of boilers. If care is not used 
in piling the bars preparatory to rolling, or if the bars are 
not free from rust and scoria, there will be imperfect weld- 
ing of the parts, and consequent weakness. It is true that 
boilers constructed of the best of iron are frequently frac- 
tured, and nearly or quite ruined from injudicious manage- 
ment. Requiring mors work from a boiler than it is con 
strucied to bear is a fruitful source of trouble. The only 
safe rule to follow is, " Get the best, both in material and 
workmanship, and take good care of it." 

Gas Meters, 

Wet gas meters are the most convenient and generally 
used in France, but for many years the introductioa of dry 
meters has been attempted. 

The comparative merits of both systems have been often 
discussed ; one thing is certain, that neither assures a perfect 
registration. The opponents of wet meters argue that the 
water level should be kept constant, and that the meters 
must be periodically filled. If too much water is introduced, 
the flow of gas is checked, and by letting these become too 
dry the gas does not flow at all. 

Between these two limits moreover, the meters vary three 
or five per cent from the actual consumption. On the other 
hand, it is urged against the dry meters that their action is 
irregular, and that still greater uncertainty is inseparable 
from them than is found with the wet meters. 

The Parisian Gas Company has undertaken a series of com- 
parative experiments on both classes of meter. At the com- 
clusion of these trials, which have lasted over several years, 
the company applied to the municipal authorities of the city 
definitively to suppress the use of the dry meter. 

This demand has been complied with, and the Prefect of 
the Seine has recently issued a decree forbidding the em- 
ployment of dry meters amongst the gas consumers of the 
city. _ 

At the Victoria Institute, recently, Dr. Bateman having 
called attention to Mr. Darwin's statement that the difference 
between man and the higher animals was only one of degree, 
and not of kind, he proceeded to show that such could not be 
the fact, and instanced the faculty of articulate language, a 
distinctive attribute of which there was no trace in the ape 
or other animals. After defining articulate language, he de- 
monstrated that it was exclusively man's prerogative, and 
there was no analogy between it and the forms of expression 
common to the lower animals. He then stated that it had 
been thought that a particular part of the brain was the seat 
of language, and, if it were so, the Darwinian might contend 
that, as there was a certain similarity between the brain of 
man and of the ape and other animals, that the latter had the 
germs of the faculty. He then cited many cases, which had 
been brought under the notice of German, French, American, 
English and other surgeons, to show that even where various 
portions of the brain had been injured or destroyed, the fac- 
ulty of speech remained. He concluded by stating that the 
faculty of articulate speech seemed to be an attribute, the 
comprehension of which was at present beyond us. 

The Adriatic is the name of a new and splendid screw 
steamship plying between New York, Cork, and Liverpool. 
She belongs to the White Star line. On her first passage to 
this city, recently, the time made was 8 days 14 hours. The 
Adriatic is believed to be the fastest ocean steamer afloat. 
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New method of Propelling: Canal Boats. 

Notwithstanding the numerous attempts to substitute 
something better for canal boat propulsion than the wheel 
or screw, it maybe safely said that the majority of mechan- 
ics and engineers still adhere to these time honored devices 
as being superior to anything else yet produced or likely to 
be produced for the purpose. The question of position is, 
however, still a moot-point. Side, bow, and stern have 
each their advocates, and arguments pro and eon are not 
wanting for either of these positions. Resort to practical 
experiment can only determine which is the best, and this 
will, no doubt, goon be brought about, by the action of the 
New York State Commission and the alluring prize it has at 
its disposal for the successful competi- 
tor. =j^=Sgg| 

The inventor of the method illustra- 
ted in the accompanying engraving be- 
lieves the bow is the position for either 
a propelling wheel or screw, and in or- 
der to produce direct longitudinal dis- 
placement and obviate side swells, he 
proposes to combine one or other of the 
devices referred to with a tube or pass- 
age from bow to stern of the boat through 
which the displaced water shall pass, 
while the boat is made to advance cor- 
respondingly. 

Although we have shown in our engrav- 
ing only the screw thus applied, the ap 
plication of a paddle wheel instead will 
easily be comprehended. No special 
peculiarity in the engine or construction 
of the boat is involved, with the excep- 
tion of the longitudinal tube or passage. 
The most approved practice in steam en- 
gineering can, therefore, be applied in 
the construction of the engine, and its 
application to driving the propelling 
■wheel or screw. There can be no doubt 
that the displacement taking place 
through the tube will obviate side swells. 
How far power can be economically ap- 
plied to propulsion in this way can only 
be settled by actual trial. The inventor 
desires to enlist capital to enable iiim to make such a trial 
and to compete for the prize offered. Those who would like 
further information or to correspond with the inventor, Dr. 
L. Heins, can address him till the 20th May at 36 Piatt street, 
New York, care of Sprague and Close, or, after that date, at 
his residence, Brunswick, (Ja. 

Chinese by Telegraph. 

The managers of a telegraph company in China have 
recently solved the problem of how to transmit telegraphic 
messages in Chinese. At first sight the difficulty of an al- 
phabet which is made up of about fifty thousand distinct 
characters appears almost insurmountable, but the obstacles 
have been overcome, and A-Fat at HongKong encounters no 
more difficulty, in communicating with A Chum at Shanghai, 
than does Brown with Jones under similar circumstances. 
The plan adopted is this: Some few thousands of the more 
common Chinese characters are cut on wooden blocks after 
the manner of type, and on the reverse end of each is a num- 
ber cut in the same way. Now A-Fat, having handed in his 
message written in Chinese, the native clerk selects in order 
the corresponding blocks from the case, and prints off the 
numbers on their reverse. This he hands to his English col- 
league, who telegraphs the numbers to the destination de- 
sired. Here the reverse process is gone through, and, the 
numbers having been taken from the cases, the characters at e 
stamped on paper, and thus A-Chum is put in possession of 
the cherished wishes of A Fat through the medium of his na- 
tive language. 

POCKET BOOTJACK. 



the ground for holding the pole erect. At the top of the 
box is provided a hub, with arms, extending laterally to the 
edges of the box ; and at the upper en:l of this section is a 
ring or collar, for the connection of the upper ends of guys 
whose lower ends are connected to the lower end of the 
lower section ; while near the center the said guys are stretched 
over the two ends of a cross tree used for bracing the section. 
Below the collar is a screw threaded ring or collar, employed 
for forcing the collar upward for straining the guys ; and 
below this ring is another hub, with arms for straining an- 
other set of guys, which are connected at the lower ends of 
the hub and at the top of the upper section. These guys 
may be tightened like the others by an adjustable collar, or 



supposed to confer permanency upon the impression. The 
ordinary ink is used in this process, which appears to con- 
sist, in reality, of " soldering " the design on the plate and 
burning it 'in. 




HEINS' METHOD 



PROPELLING CANAL 



This device consists simply of a leather strap about an 
inch in width and eighteen inches in length, which is united 
at its ends, and slit as shown. The foot, upon which is the 
boot to be removed, being put through the slit, a pull on the 




part, B, by the other foot, is claimed to readily remove the 
boot. If this invention is effective, there will be a large de- 
mand for it fiom travelers and others, who desire an article 
of this kind which occupies only a small space. Patented 
Feb. 8, 1870, by Charles Brown, Charlotteville, Va. 



Iron Telegraph Pole. 

A galvanized iron pole comprising two sections jointed to- 
gether where the upper one, which is the smallest, screws 
into the top of the other, has its base set in a box and 
packed ia with cement, concrete, etc. The box is to be planted 



BOATS. 

they may have swivels for tightening them. Any number 
andlengthsof sections may be used, and the tube constituting 
the body of the pole may be made round, square, or other- 
wise, or of any size. One or more tubes in each section may 
be used side by side, and confined together by a band or hoop 
for strengthening one by the other. If the pole is not to be 
more tha"n fifteen or twenty feet high, one section of tube 
will do, with one stt of guys ; but if higher, it will be better 
to have two sets. The box may have a bottom, as shown in 
the drawing, for holding the lower end of the pole resting 
on and connected to it, and the lower hub and arms may be 
attached to the top of the box by straps of iron bent over 
and nailed to it. But instead of having the box for holding 
the pole, it may be mounted on a stone or other suitable 
base or planted in the ground. The arms at the top of the 
pole for holding the insulators may be insulat< d by means 
of an inverted cap, mounted on the top of a wood, glass, 
india rubber, or other block, placed in the top of the upper 
tube. In the top of this cap is placed a composition point 
to which a copper rod or wire is p,ttached with its lower eni 
anchored in the ground to convey away the eleclricity and 
prevent the pole from becoming a conductor. This copper 
conductor may be placed inside of the pole, if preferred. 
If, however, it be desired to use the pole as a conductor, the 
insulators at the top will be dispensed with, and in this case 
the hub at the top of the pole will serve both as a support 
for the message wires and for tightening the guy rods, which 
may then be connected to it. 

The message wire supporter and cap which cover the in- 
sulators may be made of malleable cast iron or other suita- 
ble material. The cap is made larger than the cap, at the 
top of the pole, which holds the insulators and fits over it 
so as to shed rain. 

Mr. Alfred Homer Trego, of Philadelphia, Pa., is the in 
ventor. 



Substitute for Lithographic Stone. 

A substitute for lithographic stone has been introduced- 
For the purpose in question, the inventor takes a block or 
slab of slate, or other material, which is to be made per- 
fectly smooth and true, and then coated with glue or other 
gelatinous matter. In some instances he adds a solution of 
silicate of soda and bichromate of potash, or uses- this solu- 
tion alone. The coated block is exposed to sunlight, and 
then washed to remove the superfluous coating; and after 
being dried, it is ready for drawing or writing upon. The 
ink or pigment is prepared with albumen or other gelatinous 
matter, dissolved in a saturated solution of bichromate of 
potash, either with or without chrome alum, and with a 
small quantity of ivory black, to render the ink visible. The 
picture is drawn upon the prepared block with this ink, and 
exposed to sunlight, and afterwards the surface is covered 
with gum or glycerin. The block is then ready for the 
printer. Another method consists in using, as substitutes, 
metallic substances, as tin, brass or zinc, preparing them 
first by rubbing with a solution formed of one ounce of 
hydrochloric acid, one fourth of an ounce of zinc, and one 
dram of glacial acetic acid. After the plate has received 
the impression from the stone or wood in an ordinary litho 
graphic press, or by means of a " transfer," the ink thereon 
is dried by heating the plate, which is afterwards plunged 
while still hot into cold water ; this latter operation being 



Underground Rope Tramways in Germany. 

The coal mines of the Saar are situated in a hilly district, 
and this configuration of the country, and the circumstance 
that the coal measures come up to the surface over a large 
area of the district, is singularly favorable for adits and lev- 
els, instead of shafts; and although a great part of the coal 
beds above these adits is already exhausted, they are still 
used to bring the coal on the surface to the smaller valleys. 
The wagons or tubs used to be drawn by 
horses in trains of 15 to 20 ; but this sys- 
tem is now abandoned, and the wagons 
are drawn by stationary steam engines, 
after being fastened to long ropes or 
chains. There are now three different 
systems of rope tramways in use. The 
counter rope system has been adopted in 
one mine, in an adit 1,024 fathoms long, 
and in another, 1,420 fathoms ; it is also 
used at a third mine for a length of 800 
fathoms. This system consists of two 
engines — one in the mine, one outside, al- 
ternately pulling a train of 30 to 36 wag- 
ons out or in, when the end rope runs 
freely off the winding drum, which is for 
a time disconnected from its engine. The 
tail rope system, used also at some col- 
lieries near Newcastle and Durham, has 
been adopted in two other places, for 1,400 
and 1,020 fathoms of length respectively. 
With this system a single steam engine is 
required, which drives two drums in op. 
posite directions — one hauling in the 
rope, the other paying it out, when the 
rope at each end of the tramway, is car- 
ried round a sheave back to the engine. 
The train being connected to one branch 
of the rope, and the empty wagons to the 
other branch, the engine pulls the loaded 
train out, and drags the empty one into 
the mine, and is reversed after every journey. The endless 
rope system is in use elsewhere, and consists in one engine 
driving a rope continuously round in the same direction, 
when loaded trains are fastened to it on the way out, and 
empty trains on the way in. This system is adapted to short 
distances. Instead of attachingthe wagons in trains, it is now 
found more useful to fasten them singly at certain intervals, 
so that the tipmen have time to empty one wagon over the 
screen before the next arrives. The advantages of the single 
wagon system are too conspicuous to be overlooked, but it is 
only in connection with the endless system they can be fully 
developed. The difficulty of the increasing dead weight of 
the rope for great distances must be overcome by the adop- 
tion of auxiliary engines, and the regulation of their speed can 
be effected by the use of telegraphs and self acting brakes 
and governors. The underground transport through the road 
ways has always been a heavy item in collieries. There is 
much still to be done in this matter, and the use of electric 
telegraphic apparatus in connection with underground trans- 



port is at present far too little valued. 



Potash peom Corn Cobs. — Dr. Herbert Hazard suggests 
the use of corn cobs for supplying potash, the ordinary 
sources of which are rapidly failing. He states that the 
average yield of corn cobs is 7'62 parts of carbonate of 
potash in 1,000 parts of the cobs, which is nearly twice 
as much as the best specimens of wood furnish. The present 
corn crop of this country will supply 15,400,000,000 lbs. of 
cobs, from which 115,500,000 lbs. of potash can easily be 
manufactured. 



GARDENER'S STOOL. 



This invention, recently patented by Eliphalet Whittlesey 
of Mullica, N. J, is intended to afford a convenient support 
to gardeners in such operations as, without it, would require 
continued stooping. 




The stool is strapped to, and carried by, the foot, leaving 
the hands free, so that whenever the operator desires he 
may sit upon the pad or seat. The same device is appli- 
cable as a milking stool, and perhaps for other purposes 
where it is desirable to avoid the fatigue of continued or 
often repeated stooping. 



The Engineer states that the oxyhydric light has not 
p roved a success in Paris, and that it has been discontinued 
in the public lamps on the Boulevard des Italiens. 
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Narrow Gage In the United States. 

Engineering, in an editorial on " Narrow Gage Progress," 
says : " It is less than a year since the advantages of narrow 
gage became firmly fixed in the Western American mind ; 
yet to-day nearly all the new lines being constructed or pro- 
jected in the West are narrow gage." 

It is, of course, not to be expected that an English journal 
should have complete and minute information concerning 
American railroads; still this extraordinary statement is 
quite unaccountable. 

We make it our business to obtain (and give) information 
concerning the progress of all new lines whatsoever, and we 
are very sure that not one twentieth — and probably not one 
fiftieth — of the lines in progress are narrow gage roads. We 
are likely to lay track on six or seven and perhaps eight 
thousand miles of new railroad during the year 1872, three 
fourths of it in the West. Of this probably not more than 
from two to three hundred miles will be narrow gage. 

That there are projected narrow gage railroads to the 
amount of several thousand miles is not improbable; but 
then there are probably a million or two miles of standard 
gage railroads projected, there being not many townships in 
the United States which have not a projected railroad. We 
are accustomed, however, to count the railroad only when 
the rails are laid, the organization of a company signifying 
little ; the letting of a contract, not much ; the completion of 
considerable grading, even, only a probability (as hundreds 
of miles of old road beds testify). The slips between the 
cup and the lip are increased in the case of a narrow gage 
railroad by the possibility that after all it may be made of 
the standard gage — a fate that has befallen several promis- 
ing narrow gage projects. 

As for the history of the narrow gage movement in this 
country, not nearly so many lines of that gage are being 
projected now as were a year ago. Then most of the narrow 
gage companies were organized by men with no knowledge 
eithei' of engineering or railroad operation. When these 
companies have come into the control of experienced rail- 
road men, as they have occasionally, their first step frequent- 
ly has been to adopt the standard gage. — Railroad Gazette. 



Improvement of the Steam Engine. 

In a paper read before the Polytechnic Association of the, 
American Institute by Professor Thurston, on the above sub- 
ject, he summed up his conclusions in the following state 
ments : 

The direction which improvement seems now to be taking, 
and the proper direction, as indicated by an examination of 
the principles of science, as well as by our review of the 
steps already taken, would seem to be : 

Steam must enter the machine at the highest possible 
temperature, must be protected from waste and must retain, 
at the moment before exhaust, the least possible amount of 
heat. He whose inventive genius, or mechanical skill, con- 
tributes to effect either the use of higher steam with safety 
and without waste, or the reduction of the temperature of 
discharge, confers a boon upon mankind. 

In detail : In the engine, the tendency is, and may probably 
be expected to continue, in the near future at least, toward 
higher steam pressure, greater expansion in more than one 
cylinder, steam jacketing, superheating, a careful use of 
nonconducting protectors against waste, and the adoption of 
higher piston speeds. 

In the boihr, more complete combustion without excess of 
air passing through the furnace, and more thorough absorp- 
tion of heat from the furnace gases. The latter, I am in- 
clined to suppose, will be ultimately effected by the use of 
a mechanically produced draught, in place of t v ^e far more 
wasteful method of obtaining it by the expenditure of heat 
in the chimney. 

In construction, we may anticipate the use of better ma- 
terials and more careful workmanship, especially in the 
the boiler, and much improvement in forms and proportions 
of details. 

In management, there is a wide field for improvement, 
which improvement, we may feel assured will rapidly take 
place, as it has now become well understood that great cine. 
skill and intelligence are important essentials to the econonri 
cal management of the steam engine, and that they repay 
liberally all of the expense in time and money that are re- 
quisite to secure them. 



A correspondent of the Birmingham Post writes that re- 
cently one of the trains from Liverpool, " which usually 
stops at Northwich, did not stop there ; but on arriving at a 
point on the line' between Northwich and Middlewicb, it 
slackened speed and finally stopped. After some delay the 
passengers felt uneasy, and one gentleman walked up to the 
engine to ascertain the cause of the stoppage, when he found 
both driver and fireman drunk and lying asleep on the fool 
plates of the locomotive, the steam exhausted, and the fire 
out." The correspondent added that the driver and fireman 
have both been suspended. Most readers will feel that if 
they had received their deserts, their suspension would have 
been by their necks. 



The Western and Southern Railway Association, at its re 
cent session in Atlanta, Ga., discussed the questions appointed 
for the meeting and adjourned to meet at the Kennard 
House, Cleveland, July 9. Among the questions discussed 
were : The best means of preventing accidents ; responsi- 
bility of railroads for injuries to employees; interchange of 
cars, mileage and demurrage ; the maintenance of agreed 
rates and contracts ; sleeping cars and express contracts ; 
brakes and platforms; hight of car buffers; breakage of 
rails and axles; national time; repairs of foreign cars, etc. 



Hydromotor for Ships, Pumps, and other Purposes. 

The following system, forutilizing the motion of rocking 
vessels for the pumping and ventilation of ships, is commu- 
nicated by Mr. Henry Baudouin, of Grass Valley, Cal. In 
many respects, it is analogous to the system published and il- 




lustrated on page 15, current volume of this journal; but it 
differs considerably in detail, and, in the employment of com 
pressed air as an intermediate motor for pumps, adds a new 
feature which seems valuable. Mr. Baudouin thus describes 
his method : 




In Fig. 1 , A is a curved tube, containing a certain quantity 
of liquid, water or mercury. The two branches of the tube 
are terminated by two cylinders, of which the upper part is 
open. In these cylinders are placed two pistons, C, resting 
on the liquid. The rods of these pistons are fixed to the arms, 




B, D, of two pumps, P. Below each pump cylinder, E, are 
placed twd valves, B. According to the principle of the 
equilibrium of liquids, whatever position the ship may take, 
the tendency of the liquid in the tube A to remain at the 




same level, whether the ship roll to one side or the other, 
will cause the pistons to move in the cylinders, E, and so to 
work the pumps. 
The pressure of the liquid can be directly employed to 



work the pumps by terminating the rod of the piston in the 
cylinder by a T, to the two arms of which are fixed the rods 
of the pumps placed one on each side. By this means a 
longer stroke of the pump piston is obtained, but the power 
is diminished. 

In Fig. 2, the cylinders, 1 and 2, perform the functions of ex- 
haustion and force pumps. The pistons, B, have no rods ; 
and to the upper part of each cylinder is attached a tube, T, 
descending to the bottom of the vessel. Two other tubes, C, 
communica'.e with the external air ; these tubes are furnished 
with valves, as shown. Supposing the ship to be resting on 
the keel, with one piston, B, at the bottom and the other at 
the top of its course : when the ship's side lifts and she rolls 
to the starboard, the pressure of the liquid will cause the 
piston in one cylinder to rise, the compressed air between the 
piston and the upper part of the cylinder will open the outer 
valve and will close the inner one, while in the cylinder op. 
posite the contrary will take place. When the ship returns 
on to the port side, the action is reversed ; and this will take 
place at each rolling motion until the water comes into the 
cylinders, whence it will flow out. We thus have two exhaus. 
tion and force pumps, to the pistons of which we can give 
long strokes. 

Fig. 3. As the movements of a ship are far from being reg- 
ular, the power of the liquid can be uted to compress the air 
in a receiver, and this compressed air can be used, as steam is, 
to work the pumps with regularity. In this case, each cylin- 
der acts as a machine for compression, the pistons have no 
rods, and the valves act as represented in Fig. 3. The air 
which flows into the reservoir performs the office of the boil- 
er of a steam engine, the pressure of the compressed air on 
the inner valves forcing them to remain closed, and the air 
being led to the engines through a pipe from the top of the 
reservoir. 

Fig. 4. In place of a tube full of liquid, the lower part of 
the cylinders can be made to open into the sea ; placing two 
•ylinders on each side of the ship, in front and behind, a con- 
siderable force for compression can be obtained, and at the 
rime time the rolling and pitching of the vessel can be util- 
ized. With several cylinders on each side, all along the ship, 
1 larger force can be obtained. 

I leave to those who have the necessary time and money 
'he work of carrying out this problem. -Awaiting this, I sug- 
gest the compressed air : 1st, for improving the ventilation ; 
id, for working the pumps; 3d, in substitution of steam for 
the fog whistles on board of sailing ships. 

Vesuvius and other Volcanoes. 

The volcano of Mount Vesuvius, near Naples, in Italy, 
has lately broken out with violent eruptions of lava, the 
uolten streams of which had, at the latest accounts, com- 
pletely destroyed some of the mountain villages, while oth- 
ers were threatened. The lava streams advanced at the 
rate of three fifths of a mile per hour. 

The eruption was accompanied by fearful electrical phe- 
nomena. Lightning darted incessantly from the summit of 
the volcano, the quakings of the mountain were violent and 
frequent, and thunder continuous. Burning cinders, stones, 
and scoria? fell fast and thick in the surrounding towns. 

At Naples, ten miles distant from the volcano, dense 
clouds of smoke and ashes covered the city. The ashes fell 
in the streets like snow, and reached a depth of two or 
three inches. The people made use of umbrellas to protect 
themselves from the ashes. The Bourse was closed and 
business generally suspended. 

The present is the most destructive eruption that has 
taken place since 1631. The town of Torre del Greco, which 
is now mentioned as threatened, was, in 1794, utterly over- 
whelmed by a stream of lava which contained upwards of 
16,000,000 of cubic feet. Thick sulphurous smoke, white as 
snow, resembling the fumes of gunpowder, at that time en- 
veloped the side of the burning mountain, and sometimes 
rose up in solid masses to an altitude of 14,000 feet, present- 
ing at night time, when lighted up by the lurid columns of 
fire from the crater, a spectacle of extraordinary magnifi. 
cence. 

The phenomena of volcanic eruptions seem to be chiefly 
limited to certain regions of the earth whose area is well 
denned. In some of these, there are continual burstings 
forth of flame and smoke, scoria? and lava, like Stromboli in 
the Mediterranean, on the coajst of Sicily. 

Stromboli discharges lava every hour with unceasing, 
regularity, and has done so for the last 2,000 years. Mauna 
Loa, in the island of Hawaii, is famous for the enormous 
size of its crater and the incalculable quantities of lava it 
discharges at irregular intervals. 

Sangay, a volcano in Chili, 17,000 feet high, has an erup- 
tion every quarter of an hour, belching out scori« and lava 
with a hideous roar. 

In the island of Java, there are some forty-six volcanoes, 

and eruptions are constantly going on. 

-^ 

Iron shipbuilding appears to be rapidly becoming an im 
portant branch of industry in Denmark. Although for the 
last fifteen years small iron vessels, designed for trading be- 
tween the various Baltic ports, have been b uilt at Copenha- 
gen, it is only recently that the construction of large steam- 
ers has been attempted. At present several of 1,000 tuns are 
being built, and one of these, it is stated, will be employed 
in laying down the telegraph cable between China and 
Japan. Two steamers, each of nearly 900 tuns — the Rolfe 
and the Thorwaldsen — have just made the passage to New 
York. 



M. Champouillon avers that putrefaction is much more 
rapid in the dead bodies of alcoholized subjects than in those 
of comparatively sober individuals. 
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A New Astronomical Instrument. 

To the Editor of the Scientific American : 

At the last meeting of the Natural History Society in 
this city, Professor Bushee exhibited a new instrument, of 
his invention, for illustrating the precession of the equinoxes, 
or in other words, the deviation of the axis of the earth from 
an exact parallelism with itself ; this deviation is about 50" a 
year, hence the equinoctial points will make (as is well 
known) an entire revolution in about 25,000 years; and hence 
also the circuit of our North star is gradually widening and 
will, in the course of distant future, cease to be ourNorth star ; 
and, in about 12,000 year?, will appear to move in a circle of 
more than 45" radius. 

The instrument is a skeleton model of our celestial sphere, 
about 18 inches diameter, composed of several light brass 
rings arranged as meridians and parallels, and one flat ring, 
with its signs and divisions representing the ecliptic or celes- 
tial equator ; within this skeleton sphere, a model sun is ad- 
justed, around which a model earth, with its extended north 
pole, is made to move by means of appropriate gearing ; so 
that, by the turning of a crank, the principle or modus oper- 
andi of this immense sweep of the terrestrial around the ce- 
lestial pole is clearly made manifest to the observer. Of 
course no degree of accuracy as to time or proportion can be 
expected in a model of this kind, yet such instruments are a 
great help to our comprehension of the vast movements 
going on in the universe. 

While listening to the lucid explanation and lecture of the 
Professor, it occurred to me that, to say nothing of our igno- 
rance of celestial things, mankind generally have but a vague 
conception of the comparative significance or importance of 
various matters upon the earth. For instance, a model earth 
21 feet diameter gives us only one thirty -second of an inch 
to a mile ; on such a globe, one hundred acre farms would 
of course be utterly invisible to the naked eye, and the lofti- 
est ranges of mountains might be represented by a few 
grains of rifle powder ; and the entire human family, estimate! 
at one thousand millions, might be gathered without uncom- 
fortable crowding, upon a spot less than one twelfth of a su- 
perficial inch. And the greatest depths which man has yet 
been able to reach, in the way of mining or otherwise, would 
not exceed the thickness of thin card board, and the entire 
animal portion of the earth now living would scarcely fill a 
child's thimble. The extent of the sensible atmosphere 
would not exceed one inch and a quarter ; and if man shall 
ever be able to penetrate the earth to the depth of ten miles, 
it would be but little more than a quarter of an inch on this 
21 feet model; hence the model earth must be many times 
21 feet in diameter in order to show to the naked eye any of 
the great works of mankind on a like scale. 

Boston, Mass. F. G. W. 



Governor Evans on Sea Sickness.— Practical 
"Working of Ills New Patent Swing Berth. 

To the Editor of the Scientific American: 

Your favor notifying me that a patent had been allowed 
on my plan for a ship's berth and chair to prevent sea sick- 
ness is received, and I a^ daily expecting the documents from 
the Patent Office. 

It may be of interest to you to have its history. 

A remarkable fact is that my residence is as far removed 
from the sea and from all connections with navigation as any 
place on the continent. And although, while Governor of 
Colorado, in reply to Secretary Stanton's complaint that I, be- 
ing simply a civilian, had no right to press my views, of our de- 
fences against the Indians, on the War Department, I claimed 
to be " Commander in Chief of the Army and Navy of Colora- 
do," no sail vessel or steamer ever comes within four hundred 
miles of the Territory. So you see that it was not familiarity 
with the sea that directed my attention to the means of 
avoiding sea sickness. 

In June, 1869, my wife sailed from New York to Liverpool, 
in the Cunard ship China, in good health. Though the voy- 
age was by no means a stormy one, she suffered so much 
from sea sickness that before landing she was greatly pros- 
trated, and for a month after was confined to bed, and a con- 
siderable part of the time was unconscious and not expected 
to live. After eighteen months of the best care and medical 
attention, she remained so feeble that I was satisfied that for 
her to return home across the ocean, without some efficient 
means of preventing sea sickness, would be fatal — it would 
have been little short of suicide. I therefore instituted a 
general enquiry for some means of avoiding the influence 
of the motion of She ship in producing sea sickness. To this 
enquiry, I got uniformly the assurance that it could not be 
done, at everything had been tried and failed. The question 
with me had resolved itself into this shape: I must either 
leave my wife permanently on the other side of the Atlantic 
Oeean, or procure some apparatus to prevent sea sickness. 
And finding that no reliable means had been devised, I had 
no hope except in my own ingenuity. In November .last 
I went to an ingenious mechanic in London and described to 
him the berth for which you have secured me letters patent. 
He told me it would not answer the purpose, and declined to 
make one on that account. But from my observation of the 
sickness on ship board being increased, by the rolling and 
pitching of the vessel and its subsidence when the sea be- 
came calm, I was satisfied that sea sickness was caused en- 
tirely by the .deviations from a horizontal position of the 
support of the patient, caused by the rolling and pitching of 
the ship — and that the berth I proposed, by keeping the pa- 
tient, or his or her support, constantly in a horizontal position, 



would prevent the sickness. I therefore, with the permission 
of the mechanic, went to his workmen and had a berth con- 
structed as represented in the application made to you for a 
patent. I had it put in the place of one of the ordinary berths 
on the steamship Russia, and my wife came over on it last 
December. Although the passage was a very stormy one 
and a large number of the passengers suffered greatly from 
sea sickness, she came over without suffering the slightest 
effects of the malady. That this result was not on account 
of any change in her predisposition to suffer from sea sick- 
ness was proved by the fact that her head would immediate- 
ly commence swimming when she would get out of her berth, 
if the ship was rolling, and it would only cease when she re- 
turned to her berth. The berth kept her supported in a hori- 
zontal position during all the varied motions of the ship, and 
saved her from any sickness, and I have no doubt saved her 
life. Necessity was, emphatically, the mother of this inven- 
tion, and I doubt not it will prove a great blessing to all who 
suffer sickness from crossing the ocean. Its successful oper- 
ation, during the voyage, was witnessed by a large part of the 
passengers and officers of the ship, Senator Stewart of Ne- 
vada, Governor Ward of New Jersey, Governor McCook of 
Colorado, and other prominent persons being among the 
number. It has already been patented in Great Britain, 
Prance, Italy, and the United States. 

As the berth takes little more room than those in ordinary 
use, and can easily be put in all vessels of ordinary construc- 
tion at a moderate expense, I feel confident of its early in- 
troduction into general use. I have already the offer of the 
officers, of one of the popular lines of steamshipa plying be- 
tween New York and Liverpool, to put the berths in their 
ships. 

Denver, Col. John Evans. 



Sewing machines and their Effect upon Health. 

To the Editor of the Scientific American: 

Reading your article, in No. 16 of the current volume, with 
the above title induced me to write the following, in the 
hope that it may benefit those interested. My objections, 
after an experience of five years, to some machines, are 
these : 

1st. Many makers place the machines too far back from 
the front of the table, causing the operator to lean toward 
it, particularly when near sighted. 

2d. In many machines, the fly wheels are too light for the 
power required to keep up the momentum, making it a con- 
tinual effort to keep the machine in motion. 

3d. Any machine in which the work runs across the front 
of the table, instead of from the operator, is very objectiona- 
ble, as persons unconsciously lean over the machine to direct 
their work, producing a pain in the back or neck ; besides 
which, having to pass large articles over the lap is very 
uncomfortable and fatiguing in warm weather. 

These objections can be remedied by makers who will 
leave the old beaten track and construct machines on more 
physiological principles. 

Until such changes are made, I would suggest ihat some 
one invent a sewing machine chair, to be made inexpensively 
with cane seat, which can be raised or lowered with a screw 
like a piano stool, and with a moderately low back, like a 
school chair. This would permit one to lean well backward 
to rest while basting, etc. The revolving seat allows a per- 
son to turn to or from the machine, avoiding lifting the 
chair each time, and ths seat should be raised until the lap 
inclines downward to the knees, which position allows the 
lower muscles their full action. A chair of this kind can 
be set much closer to a machine than any other, if the base 
is made like a tripod. 

Persons who use a piano stool find it preferable to an or- 
dinary chair. By carefully cleaning and oiling both the 
motive and operative parts of the machine regularly, and 
using this improved chair, keeping the body erect, almost 
any one would be able to sew continuously with little fa- 
tigue. 

Three to five minutes, each morning, spent in cleaning 
the machine will give an operator an ad vantage of an hour 
or more in a day by economizing strength. Sewing will 
thus be more beneficial than otherwise. 

A Texas Subscriber. 



American Silk Manufacturing, Silk Throwing and 

Weaving, and Locomotive Building, at 

Paterson, N. J. 

To the Editor of the Scientific American : 

During the last few years, rapid advances have been made 
in this country in the manufacture of silk goods. While 
stopping for a day at Paterson, N. J., accompanied and 
guided by Mr. Frederic Baare, of the Baare Silk Manufac- 
turing Company, I saw more of this manufacture going on 
than I had supposed could be seen in the whole United 
States. 

We first entered a room, where girls were engaged in 
assorting the skeins of raw silk, taken from the sacks in 
which it was imported from Japan, China, Italy or France. 
The raw silk differs as much as wool in size and quality of 
thread. Before it can be wound, it is necessary to remove 
the gum which is left on it by the silkworm. This is done 
by soaking it in soap and water. To remove the soapy water 
without injuring the silk has, until recently, been a very 
difficult matter. This difficulty has been entirely overcome 
by a machine, the invention of a member of the French 
Academy, lately deceased. The essential portion of the ma- 
chine is a tub, similar in shape to a large wash tub, the 
sides of which are a series of rings one above another with 
open spaces between. The skeins are carefully lifted from 
the vats and laid into this tub around the edge. The tub is 



then made to revolve rapidly around a vertical shaft, and 
the water is driven out, by centrifugal force, through the 
chinks in the sides. To keep the water within bounds, the 
revolving tub is cased with another having close sides and a 
perforated bottom. By this means the silk is quickly made 
sufficiently dry for winding. A similar application of the 
centrifugal force I lately saw at Herkimer, N. Y., in a con- 
trivance for extracting honey from the comb without break- 
ing the latter, thus enabling the bees to " gather honey all 
the day " without the loss of six days in seven in making 
wax. In the winding room, the skeins are put upon reels 
from which the silk is wound off upon bobbins. In the room 
visited were nearly 5,000 reels, arranged in rows on long 
frames, 224 on a frame, two persons attending to one frame. 
From the winding room, the bobbins are taken to the 
doubling room, where the silk from two, three, or four bob- 
bins is wound together upon one. The spinning follows, 
which is done on what are called three deckers, or three 
story spinners, on which. 12,000 spindles made music enough 
for a Boston jubilee, and not less melodious, perhaps, if 
rightly heard, than the harmony of which the Rev. Robert 
Collyer speaks as resulting from 2,000 discords. The pro- 
cesses above mentioned, by which the silk is prepared for 
the loom, form a distinct branch of the silk business ; those 
engaged in it are called throwsters. In this instance, the 
feminine termination, ster, has not, as in many cases, lost its 
significance, the employees being mostly females. The 
establishment visited was that of the Ryle Silk Manufactu- 
ring Company. 

We next visited the works of the Baare Manufacturing 
Company, where we witnessed the operations of warping 
and weaving broad silks. They have some forty looms, and 
are now engaged in making plaid silks of various patterns 
for ladies' scarfs. Mr. Baare is one of the pioneers in the 
silk business in this country. Several years ago, he started 
a factory in Schoharie county, N. Y.; but afterwards, in order 
to secure better facilities, he removed his machinery to Pat- 
erson, N. J. He showed me some pieces of beautiful dress 
silk of his own manufacture. 

In the same mill is the ribbon factory of John Day & Co. 
Here are 46 long looms, on each of which from 10 to 40 rib- 
bons are woven at once, the exact number depending upon 
the width of the ribbon. There is a distinct shuttle for each 
ribbon, but they all move simultaneously. Ten yards is 
about the average daily product per shuttle, and the entire 
weight of silk used per day, about 100 pounds. In one loom 
was the warp for 14 six inch ribbons, each 240 yards long. 
Mr. Day has lately pa tented an improvement in ribbon looms, 
by which all strain on the thread of the warp is obviated. 

Mr. Strange, of the firm of William Strange & Co., Secretary 
of the American Silk Manufacturers' Association, took me 
through his factory, and gave me some interesting facts. 
This factory employs about 500 operatives, and combines the 
throwing of silk aad the making of ribbons, trams, and or- 
ganzines, running 100 looms. It is estimated that 6,000 per- 
sons are employed, that $2,000,000 wages are annually paid, 
and that some $10,000,000 capital is invested in the Paterson 
silk factories. 

Paterson has other extensive manufacturing establish- 
ments. I spent half an hour in a hasty walk through the 
Rogers locomotive works, where I saw the various pieces 
which form the " iron horse " being shaped and fitted for 
their places. 

The Falls of the Passaic, the water works, and the hights 
which overlook the busy, thriving city occupied our atten- 
tion for an hour, in pleasant contrast to the din and bustle of 
the factories. 

Paterson, N. J. C. H. Dann. 



Concentration of Tannin. 

To the Editor of the Scientific American : 

A short time since, I noticed an article in your paper rela- 
tive to the production of a concentrated extract of hemlock 
or oak bark. Every chemist knows that the reduction of 
tannin into gallic acid is due to the action of oxygen. With- 
out going into a detailed discussion on the modus operandi, 
allow me to say that if a suitable vessel (not iron) is used, 
and the tan liquor is placed therein, covered with a deep 
layer of hydrocarbon oil or paraffin (sufficient to protect it 
from the action of air), and heat applied, a superior extract 
is procured. Heavy oils that have a high boiling point only 
are to be used, and any degree of concentration maybe se- 
cured. I have repeatedly carried out this experiment, and 
now give it to the public, having no facilities for engaging 
in the manufacture, and believing it to be. valuable to those 
who have. George Vining, M.D. 

Troy, N. Y. 

Frozen Beef Essence. — Dr. H. B. Hare (Philadelphia 
Medical Journal) writes that, in a case of scarlet fever in a 
child, the patient could not be induced to swallow the beef 
tea which his condition required. As he took ice with 
avidity, the father suggested that if the beef tea were frozen 
he might then be induced to take it in that form. The sug- 
gestion was carried out, and the child took the frozen beef 
tea readily. This expedient may, in many cases, be advan- 
tageously adopted. 



AT some of the English works, slag is now broken up by 
Blake's stone breaker, and sold for road making ; and we are 
told that the Bessemer slags, from the iron ore known as 
hematite, make excellent concrete, because of the large quan- 
tity of lime they contain ; for which reason, and for the sili- 
ca which they also contain, they make excellent manure for 
potatoes and barley. In the fields, the broken slag crumbles 
to powder. 
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BISCUIT MANUFACTURE. 



Civilization and biscuits go together; indeed, it is only in 
very highly civilized countries that biscuits are made, al- 
though we are unable to call to mind the name of any na- 
tion, civilized or savage, by which they are not more or less 
highly appreciated. Messrs. Huntley and Palmer, of Read- 
ing, England, are perhaps the largest producers of biscuits 
in the world. Their buildings cover a very extensive area ; 
at present not less than 1,800 persons find full-occupation, 
while in busy seasons — as, for example, about Christmas — as 
many as 2,000 have been at work. 

About 100 different varieties of biscuit are made by Hunt- 
ley and Palmer ; and they are continually inventing new bis- 
cuits and cakes. Speaking of cakes, we may add here that 
the firm turn out fabulous quantities of tea cakes, forty tuna 
being no uncommon order, Bristol cakes, sponge and supper 
cakes, with which they supply confectioners' shops all over 
England. With one or two exceptions all biscuits are pro- 
duced in the same way. A dough is first made, and this is 
then stamped into biscuits, which are subsequently baked, 
boiled, and variously manipulated, according to the species. 

We first enter the mixing room, in which are five or six 
machines used for making fancy doughs, and about as many 
used for plain biscuits. The " fancy " machines consist each 
of a miniature mortar mill, the cast iron pan of which is 
about 4 feet 6 inches diameter, and a foot deep. This re- 
volves at some fifty revolutions per minute under a single 
heavy roller, nearly as wide as the semi diameter of the pan. 
In some cases the rollers are smooth, in others grooved. An 
attendant stands by each pan, and is supplied with the requi- 
site proportions of treacle, sugar, butter, lard, whipped eggs, 
milk, etc., in large round iron buckets or drums. Oyer each 
pan is a canvas shoot, down which the requisite quantity of 
flour for one batch descends when requirad. The attendant 
is armed with a great wooden spatula or shovel, with which 
he turns over and mixes the materials, which are quickly re- 
duced to a smooth homogeneous mass by the roller. From 
the pan the mass is transferred to barrows, where we shall 
leave it for a moment. 

The " plain " mixers are horizontal cylinders, about 3 feet 
diameter and 4 feet long, traversed by a horizontal shaft 
armed with knives, by the rotation of which the body of 
materials is quickly reduced to the condition of dough. The 
bottom of the cylinder is then allowed to fall down by a 
very ingenious piece of mechanism, and the contents put in 
barrows. 

The next process consists in converting the dough into 
sheets and stamping it into biscuits. The machinery used is 
ingenious and. perfect. 

The dough is passed between a pair of breaking rollers, 
under which runs an endless web of pure white felt. As it 
passes through the rollers it falls on the web, and is carried 
back to the attendant, who, again seizing the end of the sheet 
of paste, puts it between the rollers. This operation is re- 
peated twice. The third time, after the dough — now in a 
sheet some 8 feet long, and 2 feet 6 inches wide — has just be- 
gun to issue from the breaking rollers, it is laid hold of by a 
boy and placed on a second endless band running up an in- 
cline and lying at a higher level than the endless belt just 
named. This second belt is of a very thick pure white felt. 
It travels round a roller, about 12 inches in diameter, 8 
feet or 9 feet — measured horizontally — from the breaking 
roller. Round the belt roller the sheet of dough, clinging 
closely to the felt, is carried. Opposite the roller is a verti- 
cal frame oscillating on pins at the lower end. The upper 
end of this frame carries a set of swing stamps. The frame, 
set in motion by the gearing, alternately approaches to and 
recedes from the roller. As it approaches, the swing stamps 
assume a horizontal position and strike the sheet of dough, 
which is caught between the stamps and the roller. The 
former each cut out a complete biscuit of the required form. 
As the swing frame retreats, the stamps assume a vertical po- 
sition and deposit the biscuits on a third endless band, by 
which they are carried to a set of open wire trays on which 
to be baked. They are quickly arranged on these by a boy. 
It is obvious that, as the biscuits are of various irregular 
shapes, much of the dough is left between the stamps. This 
falls on a short endless web under the machine, by which it 
is carried to an attendant who takes it away to be worked 
up again. The next process is the baking of the biscuits, 
but before proceeding to the ovens we must describe the ex- 
tremely curious way in which some of the smaller biscuits, 
such as " ratafias," " cocoa nut," and one or two others, are 
made by hand. 

The dough for such biscuits is incorporated in special mix- 
ers, simply large wooden boxes within which a horizontal 
shaft armed with paddles or spades rotates slowly, thorough- 
ly incorporating the ingredients. The resulting dough, un- 
like that used for ordinary biscuit — which is very hard and 
leathery in consistence, the smallest possible quantity of 
fluid being used in its preparation in order to insure crisp- 
ness — is, in the case of '• ratafias," " cocoa nuts," etc., semi- 
fluid. In other words, it is a thick paste. Proceeding to an- 
other department but a few yards off, we find eight or ten 
white capped, white aproned men hard at work making the 
dough into biscuits in the following way : Each man is pro- 
vided with a kind of waterproof bag, capable of holding a 
pound or so of dough. The bag has at the lower end two 
tin orifices, jets, or tubes. The bag being supplied with the 
proper quantity of dough, the upper end or mouth is twisted 
up to close it. The bag is then grasped by the workman in 
a way impossible to describe. By squeezing the bag, the 
dough can be made to flow out of the tubular orifices. Op- 
posite each man is a sheet of that peculiarly thin paper with 
which everybody who eats sweet biscuits is, no doubt, famil- 



iar. Holding the dough bag over this sheet of paper, the 
workman, beginning at the left hand side of the sheet of 
paper, squeezes the bag gently, and thereby forces out two 
big gouts or drops of dough ; a jerk detaches these from 
the bag, and behold two ratafias on the paper ready to be 
baked. A slight motion of the hand to the right, another 
squeeze and a jerk, and two more biscuits lie in a line with 
the first, and so the operative proceeds line after line till his 
paper is filled. The operation is very simple to look at, but 
it requires great sleight of hand, to work at a high speed 
and yet make all the biscuits as nearly as possible of the 
same size. The rapidity with which a man will cover a large 
sheet of paper with little dabs of biscuit dough is really re- 
markable. The whole operation constitutes one of those 
feats of manipulation, perfection in which can only result 
from long and careful practice. 

We may now procsed to consider the means by which the 
biscuits are baked. On the ground floor are eight or ten 
ovens of very large dimensions. These are all heated by hot 
air flues from separate furnaces. The general principle con- 
sists in depositing the unbaked biscuits on an endless web 
of wire or of flat bars of iron, which, continually moving 
through the oven at a velocity regulated by the size and na- 
ture of the biscuits to be baked, carries them through in 
from five to ten minutes. The biscuits are continually fed 
in at one end, and are continuously delivered into hoppers or 
boxes placed to receive them at the other. The delivery 
ends of the ovens open into the sides of a long and rather 
dark passage. No machinery is to be seen here, nor any trace 
of fire — nothing, in short, but a series of long, narrow, hori- 
zontal openings, like that of a gigantii; letter box, in the 
walls, and beneath these the boxes to receive the biscuits. 
These last come tumbling through the wall without visible 
cause, at short intervals, in ten or a dozen at a time, just as 
though the street ran outside the wall and a great public, 
who used biscuits instead of letters as a means of corre- 
sponding with their friends, kept on posting biscuits all 
day. The incautious visitor who picks up one of these in- 
coming morsels is likely to feel sensations of keen regret 
immediately afterwards, the biscuits being quite hot enough 
to inflict a mild burn. 

A very large proportion of the biscuits thus made are fin- 
ished as soon as they are baked, but this is not true of all — 
some require to be ornamented. This o-namenting is effect- 
ed in various ways. In some cases a glaze of sugar properly 
colored is put on before they are baked ; in others the biscuits 
proceed to the fine art department. Here we have a light, 
airy studio, in which we find four or five artists — we can find 
no more suitable title — some engaged in decorating supper 
cakes, others building up a magnificent wedding ca.ke, care- 
fully preserved, during such time as the builder is not at 
work, under a glass shade ; others again are at work on bis- 
cuits — pretty little things for dessert; some of these have a 
bright red sugar glaze on them ; these are being decorated 
with ships, swans, roses, branches, or geometrical patterns. 
The pencil used by the artist is simply a bag, similar to that 
used in making ratafias and already described, with the ex- 
ception that it is very much smaller, and fitted with but one 
small nozzle, the hole in which is less than a sixteenth of an 
inch in diameter. The white thick pigment used by the ar- 
tist is simply a preparation of white sugar, and with this pen- 
cil he turns out all manner of dainty devices, with a skill, 
taste, artistic feeling, and endless powers of invention which 
must be seen to be appreciated as they deserve. 

We have stated already that biscuits are sometimes boiled. 
Two or three sorts are thus treated ; of these we may parti- 
cularise the very light crisp cracknels, triangular in shape 
with the corners turned up. The boiling process is one cf 
the most curious conducted by Messrs. Huntley and Palmer. 
At the top of the house, in a little out of the way room, we 
find a large cauldron, heated by steam and nearly full of wa- 
ter boiling away merrily. Into this cauldron the cracknels 
are thrown just as they come from the stamping machines. 
They sink at once to the bottom, where they remain for 
about five minutes. The moment they are sufficiently cooked, 
they float up to the top, and are skimmed off with a wire 
skimmer. They are then sent down stairs to be baked. 

A very large portion of Messrs. Huntley and Palmer's 
works is devoted to the operations of sorting, packing, and 
sending out goods to all parts of the world. We cannot give 
a better idea of the magnitude of the trade than by stating 
that the average output of biscuits suffices to occupy no 
fewer than thirty railway trucks per day. — Engineer. 



to the action of boiling water under pressure, sometimes of 
steam, until the grease and marrow are extracted. 

We need not here pursue the subsequent treatment of the 
rest of the material from which bone glue and " patent 
isinglass " are prepared, the latter of which we often eat in 
the soups and jellies of the pastrycooks, and finally to the 
" bone dust " or phosphate of lime, nearly free from animal 
matter, which is produced for the use of the assayer and the 
china manufacturer, etc., as well as for other purposes in the 
arts. 

But let us follow up the bone grease, which is of a dark 
tarry brown color, and of an abominable odor. 

By various processes it is more or less defsecated, bleached 
and deodorized, and is separated into two or three different 
qualities, the most inferior of which goes to the formation 
of railway or other machinery greases, and the latter is 
saponified, and becomes, when well manufactured, a hard 
brown soap, still, however, retaining an unpleasant smell. 
It is now, after being remelted, strongly perfumed, so that, 
like the clothes and persons of the magnates of the Middle 
Ages, its own evil odor is hidden by the artificial perfume. 

This is the " Fine Old Brown Windsor Soap " of most of 
our shops. The natural brown color of the grease gives it 
the right tint in the cheapest way, without the coloring by 
caramel, which was the original method of the manufacturer. 
Like all other things, there are cheap and dear Windsor 
soaps; and for the production of the former, little is done be- 
yond saponifying and casting into blocks or bars. Were we 
to rely upon the many experiments that have been made as 
to the degree of elevation of temperature at which putrescent 
or other contagious matter is deprived of its morbific power, 
we might conclude that boiling and saponifying had made 
this hitherto putrescent grease innocuous. 

It seems, however, more than doubtful that such is the 
fact in this case, for the soap thus made seems to be capable 
of communicating skin diseases when rubbed on the face for 
use in shaving. 

But another promoter of irritation is not ^infrequently 
also found. Whether it be that it is more profitable to the 
soapmaker to have a liberal proportion of the finer particles 
of the ground bone made up with the soap, or that these are 
difficult to separate completely, the fact is that bars of this 
Brown Windsor" soap are to be bought containing a rich 
mixture of those small sharp angular fragments of bone 
which before boiling was putrid. When a piece of such 
soap is rubbed hard to a man's face, the skin is more or less 
cut, and scored by these bony particles held in the soap like 
emery in a head "lap," and thus the skin is placed in the 
mosi favorable state to absorb whatever there may be of 
irritant, or contagious, or putrid in the soap itself. The ex- 
istence of the bone fragments is easily verified by solution 
of the soap in water or alcohol, and examination of the un- 
dissolved particles with a lens; and I can readily, if need be, 
send you a piece of such soap for examination. 

Now, without occupying too much of your space, I may 
just state that I have, while using such shaving soap, thrice 
suffered from ekzema of the face. On the first occasion, I 
d. -rived no benefit from treatment by the two most celebrated 
dermal surgeons in London, and at last the disease went away 
of itself after giving up shaving for a time. I had by me a 
quantity of this brown soap, and through, inadvertence took 
to using it again, for a time without effect ; but when dry 
and hot weather came, with it came a recurrence of the skin 
disease, which also again, after some months of discomfort, 
went away. Curious to make sure whether or not the soap 
was the real cause, I a third time employed the soap delib- 
erately to see if the ekzema was due to it. I was in excellent 
health, and in about three weeks I found the disease re- 
established, so that I think the soap must be viewed as found 
guilty. Good white unscented eurd soap is now my resource, 
and with no ill effects. 

Ekzema is always a distressing complaint even when af- 
fecting those in the most robust health. With those of bad 
constitution or lowered health, however, it seems to de- 
generate into bad or intractable skin diseases, so that prob- 
ably this notice may not be deemed useless or uncalled for. 
— R. M., in Nature. 



Soap a Source of Skin Diseases. 

Obscure affections of the skin, of the face of men especially, 
are well known to specialists to be widely spread. They are 
commonly classed as ekzema, and, while causing great dis- 
comfort, especially at night, show nothing, or almost nothing 
to the eye, if the patient be otherwise in good health. Skin 
specialists frequently ask patients whether they have 
been using any new sort of soap, but no one seems hitherto 
to have traced any distinct communication between soap and 
this troublesome disease. 

It is a fact, but very little known to the multitude of both 
seses who use the " Prime Old Brown Windsor Soap " of 
the perfumers' shops, that by far the largest proportion of 
it is manufactured from " bone grease." Few more beauti- 
ful examples of chemical transformation are to be found in 
the whole range of chemical manufacture than this one. At 
one end of a long range of buildings, we find a huge shed 
heaped up with bones, usually such as are of little value to 
the bone turner or brush maker, in all stages of putrefaction 
as to the adherent or inherent portions of softer animal 
matter attached to them, the odor of which is insupportable. 

These are crushed and ground to a coarse powder, exposed 



Test for Sulphur and PnospnoRus in Iron.— M. K. 
Meincke recommends the use of chloride of copper in place 
of that of iron, the former presenting the advantages of 
much greater facility in filtering the various solutions and 
liquids, and of producing more precise results. The method 
employed differs little from that in use by metallurgical 
chemists. The iron, finely divided, is dissolved in the chloride 
of copper, then the metallic copper is separated by means of 
an excess of chloride of copper and common salt the solu- 
tion is then filtered through asbestos, which detains the in- 
soluble particles, and the latter are then oxidized by means 
of concentrated nitric acid and chlorate of potash, and set to 
evaporate with hydrochloric acid ; lastly, the sulphur is pre- 
cipitated by barytes in the form of sulphate, and the phos- 
phorus by molybdic acid according to the ordinary method. 

A Museum of Working Models. — A correspondent, E. J. 
O., suggests, as an addition to the art museums the erection 
of which we have lately advocated, the formation of collec- 
tions of working models of machinery. He maintains that 
such an exhibition would be a popular sight and a pecuniary 
success ; and he believes that profits would be realized suffi- 
cient to make a dividend among the exhibitors. This schema 
has been frequently proposed, and in a few instances tried, 
with pecuniary loss. There is so much working machinery 
to be seen in every town and village that it is doubtful 
whether a permanent exhibition, such as proposed, would 
pay expenses. 



© 1872 SCIENTIFIC AMERICAN, INC 



3io 



mmtm. 



[ May ii, 1872. 



Improved Water Gate. 

Our engraving illustrates the construction of an improved 
water gats, which comprises valuable and new features and 
to which we call the attention of hydraulic engineers as 
probably being, for some purposes, superior to others which 
have preceded it. The water flows through a straight passage, 
and the construction is such that, with minimum size, a large 
proportional flow is obtained. The parts are accessible and easy 
of adjustment, and the whole combination will, we think, 
commend itself to those competent to judge of such matters. 
The valve can be used for gas or steam, and has much to re- 
commend it for these purposes. The gate, as will be seen 
by the description of details below, is easily operated, even 
under great pressures. The extreme compactness of this 
gate, its automatic drain, and 
the peculiarly constructed rest- 
ing place of the double wedge, 
whereby an unobstructed re- 
cess for sediment is secured, 
are also features which will 
impress those of our reader's 
who are familiar with the re- 
quirements of a good water 
gate. The stem packing is re- 
markable for its compactness, 
durability, and effectiveness. 

A, Figs. 1 and 2, denotes the 
shell or case of the valve 
through which a straight pas- 
sage for the flow of water or 
steam is made. Two seats, a, 
Fig. 1, are formed on the in- 
ternal opposite sides of the 
passage, against which the two 
valve disks, b, close. B is the 
bonnet, the flanged base of 
which is connected with the 
flanged top of the shell by 
means of bolts or screws, c, 
passing through the two flang- 
es. C is the stem, which ex- 
tends down through the neck 
of the bonnet and carries on 
its lower end a flanged travers- 
ing nut, D, to which the valve 
disks, b, Fig. 1, are affixed. On 
the stem is an annular collar, 
d, which is disposed within the 
neck, e, of the bonnet and resis 
upon a brass or metallic wash- 
er,/, which, in turn, rests upon 
the bottom of the chamber, g, 
of the neck. I is a screw nut, 
which screws into the neck 
and down upon the collar, d, 
serving to prevent any longi- 
tudinal movement of the ste m , while it allows it to rotate 
upon its axis. For the purpose of perfectly packing the 
stem there is formed on the lower surface of the screw, I, a 
circular V shaped rib, i, which fits into a correspondingly 
formed depression or groove mad» in the upper surface of 
the collar, d. A similar shaped annulus or rib, k, and a cor- 
responding channel are formed respectively on the under 
surface of the collar and the top surface of the washer,/. 

Another and similar annular rib, r, and fellow groove are 
formed respectively on the under surface of the washer and 
the bottom of the chamber,^. All the series of annular ribs 
are ground and so formed that the apices of their angles 
shall not impinge against the bottom of the grooves, but so 
made that each shall have two bearing surfaces upon oppos 
ite walls thereof, whereby a double protection is afforded at 
each joint. These ribs being forced down upon their seats by 
means of the screw, I, with any desirable, degree of force, 
a most perfect steam or water tight connection is insured. 

The disks, b, are guided in their vertical movements by 
means of channels, formed respectively on the opposite sides 
of the disks, operating in conjunction with vertical ribs, m, 
disposed on opposite walls of the shell, as shown in Fig. 2. 
Each of the disks is connected independently and loosely 
with the flanged traversing nut, D, and each has two inclined 
recesses, 0, Figs. 1 and 2, formed in its inner face to receive 
two wedges, n, disposed near the ends of a wedge-carrying 
plate, E, through which the stem slides, this plate being 
stopped in its downward movement by means of projections 
or lugs, I, disposed on the inner surface of the valve shell, 
as shown in Fig. 2. G is a recess or chamber, formed under- 
neath the disks when at their lowest position, which receives 
any sediment which may be in the water or which may be re- 
moved from the valve seats by the closing of the disks. 

The employment of the double wedges is designed for 
large sized water gates, they being especially useful when 
the valve plates used are more thau a foot in diameter, as a 
single wedge arranged centrally between the two disks would 
admit of too great oscillation of the diskswhile being opened 
and closed. 

The operation of the disks and wedges is as follows : 

To close the valve or the disks upon their seats, we have 
simply to rotate the screw stem in the proper direction. The 
disks being hung to the traversing nut, D, and carrying the 
wedge plate and wedges between them, will be forced down- 
ward until the projecting ends of the wedge plate strike 
Upon the lugs, when the wedges become stationary and, by 
their action against the inclines on the inner faces of the 
disks, the latter will be forced in close contact with their seatB. 
l £o epea lha dieks; ths stem IS t«? 6s ifotMed in the oppaslts 
ti?«e*iott is %¥a% «st$ k bating 'M^, M *w« a* t.He disk* 



begin to start, they are instantaneously relieved from their 
pressure against their seats, so as to produce but little fric- 
tion or wear of either the disks or their seats. The employ- 
ment of the two wedges, arranged as described, serves to 
preserve the disks from too great lateral play under the 
pressure of the water or steam while being operated. 
The automatic drain is constructed as follows : 
H represents a rubber spring fitted into a boss cast on the 
bottom of the shell; this spring is enough smaller than the 
hole in the boss to leave the drain, K. F is a white metal 
washer with a conical shaped seat fitted to the size and shape 
of the upper end of the rubber spring. P is an iron pin firm 
ly fitted into the top of the spring ; this pin is of sufficient 
length to reach up three eighths of an inch into the water 




IMPROVED WATER GATE. 

way when the valve is open or the disks sufficiently raised. 
This spring is forced into position by means of the screw 
nut, T. 

This invention was patented March 19, 1872, and further 
information may be had by addressing the Peet Valve Co., 
152 Hampden street, Boston, Mass. 

TWITCHELL'S DRAFT REGULATOR AND HEAT 
ECONOMIZER. 



and who have therebv made a notable reduction in their coal 
bills. 

It is claimed that, while one third or more of the fuel or- 
dinarily used for heating or cooking may be saved, other con- 
veniences, such as the perfect control of the heat and the easy 
preservation of the fire during the night, etc., are secured by 
the device, which costs little and requires very little atten- 
tion to operate it. 

Fig. 1 is a perspective view, and Fig. 2, a sectioM of the ap- 
paratus. It consists of an external and internal sheet iron 
case, the annular space between which iB filled with some 
solid material in lumps, hard coal being the handiest and 
most preferable substance for the purpose. There are two 
dampers, as shown. When bot h are open, the gases of com 

bustion escape through the 
center of the regulator direct- 
ly to the chimney. When the 
upper oneis closed andthe low- 
er one opened, the gases take 
the direction of the arrows, 
passing into the annular space 
through slots in the inner 
shell and traversing the in- 
terstices between the lumps 
of coal, and are retarded in 
their course, thus being ren- 
dered less sensitive to exter- 
nal winds and currents than 
would be the case if they 
passed directly to the chim- 
ney. The draft thus produced 
is steady instead of fitful, and 
the coal, becoming heated, ra- 
diates its heat into the apart- 
ment. The radiating surface 
is large, owing to the frag- 
mentary state of the material, 
and the extraction of the heat 
from the gases can be carried 
to the utmost extent consist- 
ent with the continuation of 
the draft. 

The lower damper, when 
used, lengthens the distance 
which the gases must traverse 
through the interstices ; and 
by the proper adjustment of 
the two, the consumption of 
fuel is controlled without dan- 
ger of extinguishing the fire. 
Patented Feb. 7, 1871. For 
further information address 
S. H. Twitchell, 27 Bedford 
avenue, Williamsburgh, N. Y. 
[See advertisement on an- 
other page.] 



The accompanying engraving illustrates an attachment 
applicable to any kind of stove or range, the object being to 




COMPRESSED AIR LOCOMOTIVES. 



regulate the draft and more fully extract the heat from the 
gases of combustion than is done by the ordinary dampers in 
use. 

The attachment is neat in design, while, we judge, the prm- 
eiple on which it operates must lead to the decirablfc; results 
claimed for it. Thees skims ftra sustained by a large iifetn- 
fte? t>i tsstiwoniftl* tte» tluM* "Who l«cfc iiwd tlw JatSStirth, 



In a recent article on the use of compressed air engines, 
the editor of Engineering expresses the opinion that the 
proper way, to prevent the great reduction of temperature 
which necessarily attends the expansion of air, through the 
engine, from its compressed state, is to apply heat to the 
main reservoir and to the engine cylinders; and that the 
best way to do this is by means of a jacket supplied with 
hot water. On a street car, weighing with load six tuns, it 
is estimated that 818 pounds of hot water would furnish 
the necessary temperature. It is also estimated that to 
drive such a car, for a distance of four miles at the rate of 
eight miles per hour, will require the employment of 170 
cubic feet of air, condensed to an initial pressure of 300 
pounds to the square inch. This supply of air could be 
packed into thirty -four wrought iron tubes 10 feet each in 
length and 9 J inches interior diameter. Such a locomotive 
would not be an economical method of u?ing power as com- 
pared with steam, but might be highly advantageous where 
steam cajmot be used, as, for example, on street railways or 

city railway tunnels. 

■ — ■« mm w " 

Manufacture of American Seivlns Machines in 
Scotland. 

The Howe Sewing Machine Company of Glasgow, Scot- 
land, has recently held in that city the first annual social 
meeting of the employees. Mr. F. M. Tower, the chairman 
of the meeting, informed the audience that the manufactory 
in Glasgow was only an offshoot from the American one, 
which has been in operation for many years. One of the 
chief motives of the Company in transferring a portion of 
their production to that country was the conviction that it 
was needed. Within less than five years the Company's 
production had increased from 50 to 500 per day. After giv- 
ing an account of the Company's great works at Bridgeport, 
Connecticut, and at Peru, in one of the western States, Mr. 
Tower mentioned that the demands now are for 50,000 ma- 
chines per annum, and that ground extending to 8,000 or 
9,000 square yards has been secured in the east end of Glas 
gow, on which very extensive works are to be erected forth" 
with. The Company sell their machines in England at half 
the price they charge for them here, and still make immense 
profits. In this country, under the cover of the Wilson and 
other patent monop»lies, they are enabled to charge extor- 
tionate rates. It is to be hoped that Congress will refuse to 
extend the Wilson patent. 

Ii is found; IS Canada, that io'o lba. of peat will Hist Itinger 
tftMi half ft cotd 4t tirodii fo^loeomotlfs ftwl, 
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Importance of Advertising. 

The value of advertising is so well understood by old established business 
firms, that a hint to them is unnecessary ; but to persons establishing a new 
business, or having for sale a new article, or wishing to sell a patent, or find 
a manufacturer to work it : upon such a class, we would impress the impor- 
tance of advertising. The next thing to be considered is the medium 
through which to do it. 

In this matter, discretion is to be used at first ; but experience will soon 
determine that papers or magazines having the largest circulation among 
the class of persons most likely to be interested in the article for sale, will 
be the cheapest, and bring the quickest returns. To the manufacturer of all 
kinds of machinery, and to the vendors of any new article in the mechanical 
line, we believe there is no other source from which the advertiser can get 
as speedy returns as through the advertising columns of the Scientific 
American. 

We do not make these suggestions merely to increase our advertising pat- 
ronage, but to direct persons how to increase their own business. ' 

The Scientific American has a circulation of more than 40,000 copies per 
week, which is probably greater than the combined circulation of all the 
other papers of its kind published in the world. 

OPENING THE PUBLIC LIBBABIES ON SUNDAY. 



For some time there has been a growing popular opinion in 
favor of opening the public libraries on Sunday. It is a just 
inference that there were and are grounds on which to base 
argument in support of such a movement. As people have 
had their attention called to the subject, they see that, in- 
stead of tending to greater violation of Sabbatarian observ- 
ance, the opening of the libraries will in all probability pre- 
vent many from spending the day in a manner in juriou s to 
themselves, and totally out of keeping with the character of 
the Sabbath. The public libraries are all of them free from 
any associations tending to vice or immorality. They are 
retired resting places, where silence, comfort, and order 
reign. In these respects they are far more desirable places, 
for clerks, mechanics, and others, than the cramped, ill ven- 
tilated lodgings so many are compelled to occupy. 

No one, we suppose, will at the present day declare it a 
violation of the Sabbath day to read good books, even of a 
secular character. If this be admitted, it is clear that the 
provision of good books, and a comfortable place to read 
them in, cannot be objectionable in either a moral or relig- 
ious point of view. 

A primary effect w.ould be that the cheap and often filthy 
trash, sold in such large quantities at the news stands, would 
be less sought after, and a general elevation of taste in read- 
ing would commence. It needs no argument to show that 
this must exert a salutary influence on morals. Another 
scarcely less desirable result would be the attraction of youth 
from evil associations, found in suburban places to which, 
by their unpleasant and unsocial surroundings, they are al 
most driven on the Sabbath. 

It may be asked if the luxuriant seats, the excellent mu- 
sic, and the pulpit ability of the churches do not draw 
young men from such associations as are. hurtful, how is it 
to be expected the opening of the libraries will accomplish 
it I We reply, that neither libraries nor churches will attract 
all. The churches will attract some whom the libraries will 
not, and vice versd; but both together will do more towards 
purifying the morals of the community than either working 
separately. 

The recent lecture of the Rev. Henry Ward Beecher, at the 
Cooper Institute, placed this point in an admirable light, atld 
Ve are glad to see that not only this prominent divine, tut 
Others scarcely leas Influential, are strenuously advocating 
ihe meftpirti 



It is announced that the Cooper Institute reading room and 
library will be opened on Sunday in the Fall. The Mer- 
cantile Library will undoubtedly soon follow, and this action 
will, for the most part, undoubtedly be imitated by the trus- 
tees of public libraries throughout the country. We can 
see no probability or possibility of evil effects resulting from 
this movement, while its advantages seem obvious. The 
present state of morals in this country demands that no 
means of improvement should be neglected. 

In an educational point of view, the opening of the libra- 
ries is certainly very desirable. It will afford opportunities, 
for the acquisition of knowledge and for self discipline, now 
Wholly denied to a large class of our city population. Me- 
chanics, clerks, and others, confined at labor almost constant- 
ly during the week, will, it is believed, gladly avail them- 
selves of the facilities thus offered, and the usefulness of the 
libraries will thus be largely extended. 



Processes of this kind are being extended rapidly at the 
present time, and the preparation of articles of food, in a pal- 
atable form and in a condition to keep a long time, is daily 
becoming of greater industrial and commercial importance. 



DEYING BY CHEMICAL ACTION. 



Having already penned several articles upon various meth- 
ods of drying substances, we propose to conclude with some 
remarks upon drying by chemical action. That wonderful 
property, called by chemists affinity, which exists between 
different substances, exerts a force so much greater that any 
which is practicable to the resources' of mechanics, that it 
may be made one of the most effective means known where 
by the desiccation of substances can be accomplished. Some- 
times it may be employed singly. In other instances, it may 
be used in connection with heat or mechanical action, or all 
three may be used together. There are few substances that 
have no affinity for water, but there are some which seize 
upon it and hold it with such intense force as almost to defy 
separation. The strongest chemical reagents, such as sul- 
phuric acid and the other strong acids, the alkaline bases, 
potassa, soda, lime, etc., owe much of their usefulness in the 
arts to their affinity for water. There are few substances 
that have so strong an attraction for water that some one of 
the alkaline bases will not seize upon it and hold the whole 
of it. 

Of course, when water is an essential ingredient of a com- 
pound, and not an extraneous substance, its removal effects 
decomposition ; and in all such cases, the use of chemicals for 
drying, as it not only removes the superfluous water but in- 
jures what remains, is, of course, inapplicable. One of the 
most important processes in which chemical drying is em- 
ployed, and one of the best illustrations of the principles 
upon which it is based, is that of separation, as it is called 
in the soap manufacture. The fats or oils used for soda 
soaps are first saponified by an excess of the solution of caus- 
tic soda, technically called " ley." The soap thus formed 
contains glycerin, excess of water, and soda, which it is de- 
sired to remove. Now, although the soap has a strong affin- 
ity for water, it could be dried sufficiently by the slow ancf 
careful application of heat, but to do this would require a 
long time, and, besides being very tedious, would be a very 
expensive process. Soda, or chloride of sodium (common 
salt), has a much stronger attraction for water than soap. 
If either of these substances in strong solution should be 
added to the soap in sufficient quantity, and heat be applied, 
the following actions are set up : The soap floats upon a 
strong solution, " ley," of soda or salt (sometimes both are 
used). The heat applied to the bottom of the kettle drives 
off a portion of the water in the solution, which is replaced 
by water attracted to the salt or soda from the soap ; this is 
in turn converted into steam by the heat, and so on, the soda 
or salt taking water constantly from the soap, which the heat 
expels until the soap has been sufficiently freed from water. 
Meanwhile the soda ley has dissolved out all of the glycerin, 
and the water in departing from the soap has carried with it 
the excess of alkali, adding it to the solution at the bottom 
of the kettle, and so the purified soap floats in hard grains or 
lumps upon the ley. The soap being then drained is ready 
for the subsequent operations, which fit it for sale and use. 

This is a fine example of chemical action combined with 
heat to eliminate water. Another illustration is the produc 
tion of absolute, alcohol by distilling it in contact with 
quicklime, the latter seizing and holding all the water con- 
tained in the alcohol, which then passes over and is con- 
densed in the receiver. 

Chemists pass gases through quicklime, chloride of calci- 
um, calcined potash, or soda, to rid them of watery vapor. 
Polished metallic articles, liable to tarnish through the ac- 
tion of watery vapor, may be protected by placing them in a 
case in which is also placed a little quicklime. Whenever the 
lime falls into fine powder.it is an indication that it has ab- 
sorbed all the water it can hold, and that a new supply of 
quicklime is required. 

Very rapid drying without heat can be accomplished by the 
use of quicklime and a fan blower, using the same air over 
and over, first passing over or through the substance to be 
dried, and then over quicklime in lumps. The process can 
lie accelerated greatly by heating the air on its passage from 
the lime to the substance to be dried (the heating greatly in- 
creasing the absorbing power of the air) and keeping the 
lime cold by means of tubes through which cold water pass- 
es. By regulating the heat properly, very delicate substances 
may be thoroughly desiccated without injury. The writer 
has applied this process in certain operations with great suc- 
cess. Where an operation of this kind is conducted on a 
large scale, the lime can be renewed over and over again by 
calcination, which drives off the moisture (and perhaps car- 
bonic acid) it has absorbed. 

The hints thus thrown out may serve as a guide to invent- 
ors who are devising means for the desiccation of fruits, veg> 
fet-aM'SHj meat«j etc,, and for the eoneentrfttion of milk, etc, 



FIEEPEOOF BUILDING. — THE LESSON OF CHICAGO. 



A disaster is partially compensated for when from it is 
derived the knowledge necessary to avoid similar catas- 
trophes. The lesson of the great Chicago conflagration was 
a severe one, yet full of instruction which, we regret to say, 
appears not to be fully heeded in the haste to reconstruct 
that devastated city. In the first tide of excitement that 
spread over the country, as the news of the terrible confla- 
gration was received, the press teemed with theories hastily 
devised to account for the magnitude of the fire and the 
rapidity with which it devoured the richest part of the Gar- 
den City. Statements equally baseless, as subsequent devel- 
opments have proved, were circulated far and wide about the 
influence, of the wood and tar pavements and the bituminous 
stone largely employed in some of the buildings, upon the 
spread of the flames. It was to be expected that many con- 
flicting accounts would be promulgated and much false 
theorizing be indulged in, and that some months would 
elapse before the opinions of calm and dispassionate observ- 
ers would be listened to. It is the purpose of this article to 
give in condensed form the opinions of such an observer, and 
to make such brief comments upon them as may suggest 
themselves. 

The gentleman referred to is Mr. P. B. Wight, Secretary 
of the American Institute of Architects, whose remarks upon 
the subject of fireproof building in connection with the Chi- 
cago fire constituted the most interesting and valuable part 
part of the " Proceedings" of the above named association at 
its fifth annual convention, a copy of which proceedings 
now lies before us.* The views of this able architect and 
engineer, and the facts stated at the convention will correct 
many erroneous impressions. 

Red brick and Milwaukee buff brick are the kinds chiefly 
used in Chicago. The buff brick endured the trial much 
better than the red, but both yielded in many instances un- 
der the heat. Mr. Wight attributes the great destruction of 
brick buildings to the extreme thinness of their walls, and 
to the use in them of soft brick fillers. This latter practice, 
Mr. Wight says, is yet in some instances indulged in, not- 
withstanding the evident inefficiency of such walls to with- 
stand excessive heat as demonstrated by the fire. These 
walls were cracked and warped, in fact " all shattered to 
pieces" by the heat. The bricks were " all burned white, 
even the red ones." Some of the bricks were rent in pieces, 
others were rounded off at the corners, and some softened 
instead of being vitrified. 

The Illinois limestone was the worst to withstand the heat, 
being in many instances entirely calcined. Some of the 
fronts of this material were burned off entirely, leaving one 
or two stories of brick backing standing after the fire. In 
other instances, this stone was so rounded at the corners as 
to appear like " boulders." The Lockport limestone proved 
better, but still was badly damaged. The two sandstones 
which withstood the heat the best were the Cleveland stone 
and the Lake Superior stone. Little granite was used in 
the burned district, but such of it as was exposed to the 
heat was cracked badly and rounded at the corners. 

The Illinois stone exploded where the heat was very in- 
tense. " It seemed," says Mr. Wight, " to calcine with great 
rapidity , and I suppose the effect was very much like that 
seen in the manufacture of pop corn." No observations of 
marble were made. One building, in which a great deal of 
artificial stone was used, stood the heat remarkably well. 
Mr. Wight says : " I do not know whose patent stone it was, 
but it was used from the second story up to the top in pilas- 
ters, cornices, and sills. In many places, this stone was 
scarcely injured at all." We deem this fact of importance 
as proof of the part which artificial stone is destined to fill in 
future building. 

A correlative fact is that all kinds of mortar were less af- 
fected by the heat than natural stone. This might be in- 
ferred from the statement relative to artificial stone, since 
mortar, strictly speaking, is an artificial stone. This point 
has much significance, showing that, when the real constitu- 
tion of stone which will withstand destructive influences is 
thoroughly comprehended, chemical science will be able to 
supply the requisite conditions for its artificial formation. 

The petroleum stone, of which so much was said in the 
newspapers and which was charged with having greatly 
assisted the spread of the fire, is spoken of as follows : 

" There was one church in Chicago built of what they call 
prairie boulders, which ten years ago were supposed to con- 
tain tar, but really contained petroleum. The amount of 
petroleum in the church was so great that the heat of the 
sun would draw it out, soon after being set up in a wall, and 
it would run down in black streaks. The effect of the heat 
on the inside of the walls threw out upon the exterior all 
the oil it contained, which formed a thick hard coating 
about a quarter of an inch in thickness ; and though the in- 
terior of the church was exposed to jjreat heat, and every 
particle of wood in it was burned up, so that there was not 
a scrap left in it, the interior sides of its walls were not 
greatly injured. In some places the stone had flaked off, 
and yet this stone stood the test better than any other natu- 
ral stone used in the city." 



* Proceedings of the Fifth Annual Convention of the American Institute 
of Architects held in Boston, November 14th and 15th, 1871. Published by 
the Committee on library and Publications of the American Institute of 
Architects, (Hid »o)d by fii Van Nostrand, Nosi 28 Murray street and 87 
Warren street, 
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He also says that the Nicholson pavement, contrary to 
many statements, stood the test remarkably well. 

" In some places the upper part was charred off, especially 
where it was new ; but the curbstones were in some places 
actually destroyed, while the Nicholson pavement remained 
intact. I would suggest as to whether the presence of tar 
in the wood was not similar in its effects to the presence of 
the oil in the stone. We may possibly discover a valuable 
property in tar or oil, from this experience." 

Iron structures and parts of structures were badly injured, 
with the exception of corrugated iron floors supporting con- 
crete arches of masonry, the iron being simply a basis for 
the masonry. 

Vaults built in the tower form, from the cellar up, proved 
the most efficacious; heavy brick vaults built upon floors 
are severely deprecated. 

The importance of fireproof shutters is earnestly dwelt 
upon. Mr. Wight says : 

" No matter how they are made, so long as they are strong 
enough ; make them double or treble or quadruple, with air 
spaces between, but by all means keep out the fire from 
neighboring buildings, even if you have nothing in your 
own house to burn. Every fireproof building should have 
fireproof shutters on every window, whether on the front or 
oh the rear. It is the habit with us to put them on the rear, 
and very often to leave them off the front. We say " Our 
building is fireproof; there is nothing in it to burn." But 
there is something in it to burn, and the very books, papers, 
furniture and carpets used have proved — as in some of 
these buildings in Chicago — sufficient to soften an iron 
beam, and destroy the best constructed floors." 

Great emphasis is also laid upon the proper construction 
of roofs. They should " be made the best part of the build- 
ing." In a great fire fanned by a hurricanp, the current of 
heated air comes directly down on the tops of the buildings, 
instead of the fire communicating from house to house. This 
fact is shown by numerous examples, adduced by the speak- 
er, which we have not space to reproduce, having already 
exceeded our prescribed limits. 

We have seldom read a more instructive discussion, and if 
Mr. Wight fulfils his intention of writing an elaborate paper 
upon the subject, he will confer a great benefit upon the 
public. 



POWER PRODUCED BY STEAM, UNDER DIFFERENT 
TEMPERATURES AND PRESSURES. 



At the present stage of our knowledge in regard to the 
conversion of heat into motion, the steam engine stands fore- 
most as the least expensive and most convenient apparatus 
to accomplish this transformation. Being founded on the 
increase in volume of water, when changed by heat into 
steam, it is easy to calculate the amount of heat required to 
produce a given power, for the reasons that the amount of 
the increase in volume of water when becoming steam, and 
the amount of heat required to accomplish this, are both 
well known. 

To simplify our calculation, let us suppose that we have a 
long vertical tube 6 inches in diameter, or of 27 square 
inches, or | of a square foot, sectional area-. The whole 
length we suppose to be 144 feet ; then the whole contents 
of the tube would be ^ X 144, or 27 cubic feet. Suppose now 
we bave, at the bottom of this tube, water one inch high ; 
then we shall have 27 cubic inches, or one pound of water. 
Let us finally assume that we give this water heat enough to 
convert it all into steam. Then, as it expands 1,700 times, it 
will just fill the tube, which is 144 feet, or 1,728 inches long. 
The heat required to change one pound of water into steam 
is 965 units, and the power produced we may easily estimate 
by considering that the steam will possess one atmosphere's 
pressure and be just able to remove the atmosphere from the 
tube, as this has a pressure of 15 pounds per square inch, or 
15X27=405 lb. for the whole sectional surface of the tube, 
in which a piston might separate the steam from the air. 
This piston will, by the expansion of the steam, be moved 
through a distance of 144 feet, and, being subject to the 
atmospheric pressure of 405 pounds, the force produced by the 
evaporation of one pound of water will be 144X405=58,320 
foot pounds. 

If this result is accomplished in one minute, we shall have 
one and two thirds horse power, as 33,000 foot pounds per 
minute has been adopted for the amount of one horse 
power. We see, therefore, that the evaporation of one 
pound of water per minute, or 60 pounds per hour, gives us 
one and two thirds horse power, and this agrees tolerably 
well w.ith experience, which has taught that the evaporation 
of one cubic foot — that is, 63 pounds of water per hour — is 
amply sufficient for one and a half horse power. As we have 
seen (p. 184) that one pound of coal is able to evaporate 13 lbs. 
of water, the evaporation of 5X13=65 lbs. water requires 
5 lbs. of coal (producing one and two thirds horse power), or 
three pounds of coal per hour for one horse power. And 
this is indeed the ordinary estimate for economical engines 
with Cornish boilers ; locomotives consume double that 
amount, and even more. 

The question now arises : Is it not more economical to 
raise the temperature of the water higher than only 212°, 
which only obtains one atmosphere's pressure? Is it not 
more advantageous to work with a pressure of several 
atmospheres 1 

The answer to these questions is affirmative; but it must 
be remembered that the rule, usually given, that water 
expands 1,700 times so that one cubic inch of water makes 
one cubic foot of steam, is only applicable to steam of 212° ; 
at higher temperatures there is a lesser bulk of steam. At 
250° Fah. we have increased every inch of water only to 900 



inches of steam and a pressure of 30 lb. ; at 293°, the volume 
is 475 inches and the pressure, 60 lb. ; at 340°, the volume is 
250 inches, and the pressure, 120 lb. 

In regard to the heat required : Steam of 212° consumes 
965 units of latent heat ; steam of 250°, or 38° more, does 
not require 38 more units, but only 11, as the specific heat of 
this denser steam is less. At 293°, or 43° more heat than the 
latter and 4 atmospheres' pressure, we require only an addi- 
tion of 121 units of heat ; at 340°, or 47° more heat and 8 
atmospheres' pressure, we require only an addition of 14 
units of heat. 

It is thus seen that every additional atmosphere's pressure 
requires the addition of a lesser amount of heat, while the 
capacity for heat or specific heat of the steam decreases by 
an increase of the heat and pressure. Therefore, the same 
addition of heat has more effect, when applied after a high 
temperature and pressure have already been obtained, than 
at a lower temperature and pressure. The figures here 
given have been obtained, by Regnault, by the most careful 
methods of research. 

If we apply the same reasoning as before to our tube, with 
steam of 250° Fah. and two atmospheres' pressure we find 
that the piston is lifted, by a force of 2X27X15 lbs., or 
810 lbs., through a space of 900 inches, or 75 feet, producing 
810X75, or 46,170 foot pounds, for 965+38=1,003 units of 
heat. When heating the water to 293°, we have 4 atmo- 
spheres' pressure, and thus 4X27X 15 =-1,620 lbs, ; and as the 
water expands only 475 times, it will raise the steam of this 
pressure to the hight of 475 inches, or nearly 40 feet, and 
will lift the 1,620 lb. that distance, which is equivalent to 
64,800 foot pounds, for 965+81 =-1,046 units of heat. Finally, 
for 340°, the steam expands 250 times, fills the tube to the 
hight of 250 inches, or nearly 21 feet, at a pressure of 8 
atmospheres, or 8X15X27=3,240 lbs.; this, lifted 21 feet, 
gives 68,040 foot pounds, for 965+128=1,093 units of heat 
employed. 

It is seen that there is an advantage gained, but it is not 
as great as supposed by many. The pressure of one atmo- 
sphere gives 58 foot pounds per unit of heat ; 2 atmospheres, 
60 foot pounds ; 4 atmospheres, 635 ; and a steam engine of 
8 atmospheres, 655 foot pounds for every unit of heat con- 
sumed. But if we take into consideration that, at high tem- 
peratures, there is more loss of heat by waste of fuel, radia- 
tion, etc., it is evident that the advantages gained may be 
overbalanced by disadvantages. 

In practice, it is customary not to consider the first atmo-' 
sphere, or 15 lb. pressure, but to call steam of 250° Fah. and 
two atmospheres, or 30 lb. pressure, one atmosphere, con- 
sidering only the 15 lb. above the ordinary atmospheric 
pressure ; one atmosphere has, therefore, to be subtracted 
from our theoretical figures, in order to make them agree 
with the customary terms used in practice. 



A LONG FELT WANT. 



There has been a long felt want for a transparent material, 
which could take the place of glass for many purposes, with- 
out the fragility of the latter substance. The substance 
which comes nearest to these requirements is mica, but in 
many respects this fails to meet the want. It would seem 
that the present resources of chemistry might be adequate to 
furnish to the world such a material as we have named. So 
far as we are aware, but little experiment has been made to- 
ward the attainment of less brittleness in glass. The ancient 
process of annealing is still solely relied upon ; with how 
much success, let the myriads of broken lamp chimneys 
globes and mirrors testify. 

It would not be necessary, to render a non-brittle transpar- 
ent and easily molded material valuable, that it should be in- 
soluble in water, but it would be very desirable that it 
should withstand the effects of considerable heat. Gelatin, of 
which beautifully transparent plates can be made, is not only 
soluble but is decomposed by high temperatures. Are the 
two properties of transparency and brittleness in solids in- 
separable ? We have no general reason, except the fact that 
most transparent materials are brittle, to justify such a 
belief. 

Chemistry may yet render glass as little liable to breakage 
as hard rubber. Could this be done without change in its 
other characteristics, the utility of glass for general purposes 
would be increased a thousand fold. The man who can do 
this cheaply would supply a process of incalculable value. 



Wnlcli No. 34008, Stem Winder-Trade Mark "United States 
Watch Co. (Giles, Wales & Co.), Marion, N. J."— has been worn by me 
about five months, during that time has varied but eight seconds. I have 
worn it while riding on horseback and in railroad cars.— Chas. H. Wolf, 
firm Chas. H. Wolf& Co.. Pearl Str., Cincinnati, Ohio. 



All Druggists sell Burnett's Cocoaine for the hair. 
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The paper that meets the eye of manufacturers throughout 

the United States— Boston Bulletin, $4 00 a year. Advertisements 17c. a line. 

Have you sent for a Pat. Door Stop ? It is the best thing for 
Agents— 40c. prepaid. Wendell & Francis,436Walnut St., Philadelphia.Pa. 

Stone Sawing Machines wanted. H. Dodds, Osage City, Kans. 

Presaes,Dies & all can tools. Ferracute MchWks,Bridgeton,N. J. 

Also 2-Spindle axial Drills, for Castors, Screw and Trunk Pulleys, &c. 

Grindstones for Axe Manufacturers. Worthington & Sons, 
North Amherst, Ohio. 

To Ascertain where there will be a demand for new Machin- 
ery, mechanics, or manuiacturers' supplies, see Manufacturing News Of 
United States In Boston Commercial Bulletin. Terms 14.00 a year, 



The best Wrought Iron Sectional Steam Boiler in the world 
for small power. Samuel Harris. Washington, D. C. 

Harris' Pat. Wro't Iron Sectional Boiler cannot b e Exploded. 

The "Bellis Patent Governor," made by Sinker Davis & Co., 
of Indianapolis, Ind., is acknowledged to be the most perfect engine 
regulator now in use . 

Axe Makers' Grindstones — J. E. Mitchell, York Av.,Phila.,Pa. 

"Grindstones & how to use them." Address 310 York Av., Phil. 

Persons in want of Portable or Stationary Steam Engines, or 
Circular Saw Millscombining the latest improvements, should correspond 
with Sinker Davis & Co ., of Indianapolis, Ind . 

For 4 Jaw Independent Screw Chucks, address Fairman & 
Co. , Baltimore, Md. 

The Patna Brand of Page's Patent Lacing is the beat. Or- 
ders promptly filled by the Page Belting Co., No. 1 Federal St., Boston. 

Absolutely the best protection against Fire — Babcock Extin- 
guisher. F. W. Farwell, Secretary, 407 Broadway, New York. 

For Steam Whistles, address Exeter Machine Works, 75 
Congress Street, Boston, Mass. 

Over 800 different style Pumps for Tanners, Paper Makers, 
Fire Purposes,etc. Send for Catalogue. Rumsey & Co. , Seneca Falls, N. T. 

Lord's Patent Separator for Ores, or any dry material, built 
to order. State rights for Sale. 233 Arch St., Philadelphia, Pa. 

Important. — Scale in _Steam Boilers — We will Remove and 
prevent Scale in any Steam Boiler or make no charge. Geo. W. Lord, 232 
Arch Street, Philadelphia, Pa. 

For Sale — Twenty and thirty horse power Portable Engine 
of superior quality. Poole & Hunt, Baltimore. 

" Anti Lamina" will clean and keep clean Steam Boilers. No 
injury to iron. Five years' use. J. J. Allen, Philadelphia, Pa. 

Wanted — The best machine in the market for making Boiler 
Rivets. Address, giving full particulars, P. O. Box 169, Milton, Pa. 

Painters, attention — New Pat. Quick, Clean, Easy, and Cheap 

Way of Graining, first class Imitations of Oak, Walnut, Rosewood, etc. 
Send Stamp for Circular. J. J. Callow, Cleveland, Ohio. 

Williamson's Road Steamer and Stoam Plow, with Rubber 
Tires. Address D. D. Williamson, 32 Broadway, N. Y., or Box 1809. 

Kelley's Chemical Metallic Paints, $1, $1-50, $2 per gallon, 
mixed ready for use. Send for cards of colors, &c. ,116 Maiden Lane.N. Y. 

Tested Machinery Oils — Kelley's Patent Sperm Oil, $1 gallon ; 
Engine Oil, 75 cts. ; Filtered Rock Lubricating Oil, 75 cts. Send for cer- 
tificates. 116 Maiden Lane, New York. 

Billiard Cushions — Manufacturers of Billiard Tables, use 

Murphy's Patent Cushions. The finest made. Send for sample set. Gutta 
Percha and Rubber Manufacturing Company, 9 & 11 Park Place, New York. 

For the best Recording Steam and Indicating Gauges, address 
The Recording Steam Gauge Co., 91 Liberty Street. New York. 

An inducement. — Free Rent for three months to tenants with 
good business, in commodious factory just built for encouragement 
manufacturing. Very light rooms, with steam, gas, and water pipes, 
power elevator, &c. &c. Manufacturers' Corporate Association, West- 
field, Mass. Plans of Building, Room 22, Twenty One Park Row, N. Y. 

A sober, steady mechanic, who has a thorough practical 
knowledge of the manufacture of German Silver Ware, such as Table 
Spoons, Forks, &c, is open for an engagement as Nickel Melter right 
away. Address William Crookes, 94 Elm St. , New York City. 

For Tri-nitroglycerin, insulated wire, exploders, with pam- 
phlet, as used in the Hoosac Tunnel, send to Geo. M. Mowbray, North 
Adams, Mas?. 

All kinds of Presses and Dies. Bliss & Williams, successors 
to Mays & Bliss, 118 to 122 Plymouth St. , Brooklyn. Send for Catalogue. 

For Steam Fire Engines, address R. J. Gould, Newark, N. J. 
Presses, Dies, and Tinners' Tools. Conor & Mays, late Mays & 

Bliss, 4 to 8 Water St., opposite Fulton Ferry, Brooklyn, N. Y. 
[n the Wakefield Earth Closet are combined Health, Cleanli- 
ness and Comfort. Send to 36 Dey St. , New York, for descriptive pamphlet. 

L. & J. W. Feuchtwanger, 55 Cedar St., New York, Manufac- 
turers of Silicates, Soda and Potash, Soluble Glass, Importers of Chemi- 
cals and Drugs for Manufacturers' use. 

Derricks built by R. H. Allen & Co., New York and Brooklyn. 

Boiler and Pipe Covering manufactured by the Chalmers 
Spence Non-Conductor Co. In use in the principal mills and factories. 
Claims— Economy, Safety, and Durability. Offices and Manufactories, foot 
E. 9th street. New York, and 1202 N. 2d street, St. Louis, Mo. 

Dickinson's Patent Shaped Diamond Carbon Points and Ad- 
justable Holder for dressing emery wheels, grindstones, etc. See Scientific 
American, July 24 and Nov. 30, 1869. 64 Nassau st. , New York. 

Vertical Engines — Simple, Durable, Compact. Excel in econ- 
omy oi fuel and repair. All sizes made by the Greenleaf Machine Works 
Indianapolis, Ind. Send for cuts and price list. 

For 2 & 4 Horse Engines, address Twiss Bros.,New Haven, Ct. 

Peck's Patent Drop Press. Milo Peck & Co., New Haven, Ct. 

Kelley's Pat.Petroleum Linseed Oil. 50c.gal., 116 Maiden Lane . 

Enameled and Tinned Hollow- Ware and job work of all 

kinds. Warranted to give satisfaction, by A. G. Patton, Troy, N. Y. 

Best and Cheapest — The Jones Scale Works,Binghamton,N.Y. 

Mining, Wrecking, Pumping, Drainage, or Irrigating Machin- 
ery, for sale or rent. See advertisement, Andrew's Patent, inside page. 

For Solid Wrought-iron Beams, etc., see advertisement. Ad- 
dress Union Iron Mills, Pittsburgh, Pa. , for lithograph, etc. 

Belting as is Belting — Best Philadelphia Oak Tanned. C. W. 

Amy, 801 and 305 Cherry Street, Philadelphia, Pa. 

Boynton's Lightning Saws. The genuine $500 ohallenge. 
Will cutflve times as fast as an ax. A 6 foot cross cut andbuck saw, $6. 
E. M. Boynton, 80Beekman Street, New York, Sole Proprietor. 

Over 1,000 Tanners, Paper-makers, Contractors, &c, use the 

Pumps of Heald, Sisco & Co. See advertisement. 

Brown's Coaly ard Quarry & Contractors' Apparatus for hoisting 
andconveylng materialbylroncable. W.D.Andrews& Bro,414 Water 8t.,N. Y . 
Hydraulic Jacks and Presses, New or Secend Hand, Bbught 
and sold, send for circular to E. Lyon,470 Grand Street, New York. 

For the best Galvanized Iron Cornice Machines in the United 
States, address Calvin Carr & Co. , Cleveland, Ohio. 
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Facts for the .Ladies.— Dr. A. K. Gardner, of New York, says there 
is not the slightest foundation for the vague and interested statements that 
the light "Wheeler & Wilson Lock-Stitch Sewing Machine is injurious to 
feminine health. We speak advisedly when we deny most positively that 
any form of disease is traceable to its proper use by any woman in health. 
For twenty years we have carefully watched the progress of the Sewing 
Machine, vi3ited the large factories where it is used by the hundred, ques- 
tioned the makers, the foremen in the workshops, the girls daily working 
them, and never yet have been able to trace a single disease as having origi- 
nated from the use of this domestic implement. See the new Improvements 
and Woods' Lock-Stitch Kipper. 




I. represent herewith a series of inquiries embracing a variety of topics of 
greater or less general interest. The questions are simple, it is true? but use 
prefer to elicit practical answers from our readers. ] 

1. — Coating Cast Iron with Copper. — I wish to know of 

a good process for coppering cast iron by dipping.— F. M. 

2. — Signal Light. — What composition is used for the 

white (Bengal) Indian light?— H. M. L. 

3. — Indian Ink Stains. — Will some reader inform me how 
to entirely obliterate Indian ink marks from the skin?— H. W.B. 

4. — Water Telegraph. — How can I construct a water 
telegraph such as is used in most mountainous districts? Any information 
will be highly appreciated.— W. M. R. 

5. — Painting Inside of Water Tank. — Please inform 

me what kind of paint I should use for the inside of a wrought iron water 
tank ? The water is to be used for domestic purposes.— P. R. 

6. — Keeping Iron Continuously Melted. — Will some 

of your correspondents inform, me if there is any way of running a cupola 
continuously, day and night, so that one or two tuns of iron could be drawn 
from it per hour, and if so, how ?— B. A . 

7. — Key Ways and Keys. — Will some of your many ma- 
chinist readers please inform me the correct taper of keys, for connecting 
rods for engines,also the average taper of key seats of pulleys, etc. ?— A, P. 

8. — Lining Cast Iron Vessels. — I have a number of cast 
iron porcelain lined soda water f ountains,with part of the porcelain broken 
off, exposing the iron. Is there any cement or other preparation, which I 
could apply, that would be durable and not color the Boda water or make it 
taste?— C. 

9. — Preserving Telegraph Poles. — Will some of your 

readers inform me the best way to preserve butt ends of chestnut telegraph 
poles, that they may be made to last as long as their tops? Will gas tar or 
charing the ends help to preserve them?— H. R. R. 

10. — Grove's Battery. — I am constructing a Grrove's bat- 
tery, and I understand that the amalgamated plate is a mixture of zinc and 
mercury. Am I right, and will some one give me the right proportions of 
the two metals ? What proportion should the surface of the amalgam have 
to that of the platina? What should be the dimensions of the porous cup? 
My zinc cylinder is open at one end; it is a quarter of an inch thick, and 
eightincheshighby fourinchesinternal diameter. Howshouldthe amal- 
gam be prepared?— J. C. G. 
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SPECJAL NO Tit.— This column is designed for the general interest and in- 
struction of our readers, not for gratuitous replies to questions of a purely 
business or personal nature. We will publish such inquiries, however, 
when paid for as advertisements at 1 '00 a line, under the head of "Business 
and Personal. 

ALL reference to back numbers must be by volume and vaae. 



Paint for IroK. — In reply to enquiry No. 6, April 27th, 
about paint for iron, etc., we have received letters from various makers, 
stating that their article is the best, and asking us to publish an account 
of their goods. We would suggest to these manufacturers that they in- 
sert short advertisements of their goods in the column of "Business and 
Personal,'* and in this way they will be able to place the merits of the r 
articles before all our readers. 

C. B., of N. C. — The specimen you send is pulverized quartz 
containing a little iron. 

Leaky Boat. — A. B.. of Pa ., should caulk his boat with 
oakum and pitch. 

Nest of Boilers. — T. E. W., of Md., is referred to pages 
356, 388, 394 of Vol. XXV. of the Scientific American for a full discus- 
sion of the question he proposes. 

B. F. B., of R. I. — An advertisemei t in our "Business and 
Personal'' columns will doubtless obtain you the information required. 

B. C, of Ohio. — Artificial stone is either run into molds 
while in a fluid state, or is, while;plastic, pounded into the molds by an in 
strument similar to that used by iron molders. 

J. S., of Col. Ter. — We shall be glad to hear from you as 
proposed. 

A. H. A., of Mich. — Upon examination of the description 
and drawings sent, we do not find anything to account for the anomalous 
working of the boilers described. An examination on the spot by an ex- 
pert might perhaps lead to the discovery of the cause. 

L. P. L. — We do not think you incur danger from the use 
of a galvanized iron chain in your pump. 

J. W. G. — We do not know of a reliable meter for measur- 
ing the flow of steam through pipes. Measuring the water supplied to 
the boiler is a good way of determining the quantity of steam used in a 
given time. Or you may condense the steam, and by ascertaining the 
weight of the condensed water, determine it in that way. 

F. J. L., of Ohio. — There is no solvent of scale in boilers 
that can be universally used with good results. We have published 
much upon this subject ; consult back numbers. Also see recent editorial 
for answers to queries about asbestos packing. 

G-. A. B., of Ohio. — Glass could, we think, be easily molded 
as you require. Consult some manufacturer. 

J. R. W., of N. Y.— The salts used in England for street 
watering are the chlorides of calcium and sodium. Chloralum has also 
been used, it is said, with good results. 

A. W. C, of Iowa. — The specimen of rock which you send 
is a limestone, with disseminated particles of iron pyrites or " fool's 
gold. " 

A. V. P., of Mich. — The specimen you send appears to con- 
sist mainly of alumina and some alkali, either lime or potash. An analy- 
sis will be needed to determine exactly, which will cost $10. 

Cement for Rubber Boots. — P. H. W. can iind the re- 
quired information on page 155, current volume ientifio Amer- 
ican. 



Deposit in Locomotive Cylinders. — The enclosed is a 

sample of a substance which gets into some of the cylinders of locomo- 
tives. It accumulates so as to fill up the clearance space in a short time. 
We are all using the same tallow, yet some engines of the same class do 
not form it, although all use about the same quantity of tallow. What is 
youi opinion of it, and what is the stuff composed of? When first taken 
out it is like soft pitch. Some of the engineers blame the stacks ; these are 
nearly all self cleaners. All the engines burn wood.— J. R. M. Answer : It 
is the result of the distillation of some hydrocarbon, probably derived 
from the tallow. The engineer should be able to tell why it gets into 
some cylinders and not into others. 

Separation op Mercury in Thermometer Tube. — To F. 

D. H., query 1, page 281.— Heating the thermometer bulb until the mer- 
cury fills the whole length of the tube will unite the separated parts of 
the column. The separating of mercury in a barometer tube is caused 
by air entering; it is rather difficult to remedy. You had better take it 
to a maker of those instruments and get him to refill the tube. — L. T. Y. , 
of Pa. 

Mercurial Column. — Query 11, page 217. — The chamber 
containing the mercury should be of sufficient size to hold more mercury 
than the column, so that water from the pump will not get into the lat- 
ter. The pipe leading to the column should be let into the bottom of the 
chamber. The pipe from the pump should be let into the top of the same. 
One atmosphere, or 14 '71 pounds pressure per square inch, equals a col- 
umn of mercury 29'22 inches in hight, nearly two inches mercury for 
every pound pressure per square inch. This is near enough for all practi- 
cal purposes ; therefore a column, to indicate 60 pounds per square inch, 
should be 120 inches in hight from the zero or starting point to the last 
mark. The columns in different cities ought to agree if they are spaced 
off with equal care, and the board upon which the spaces i re marked 
does not shrink or expand. — F. J. , of N. J. 

Tempering Springs. — Query 26, page 169. — Harden the 
spring in linseed oil, then heat it gradually over the fire until it becomes 
hot enough to burn a small shaving, scraped off, on the sharp edges of the 
spring, from a piece of hickory wood. At first the shaving will lie on the 
spring a few moments before it will burn, but as the spring becomes hot- 
ter, the shavings will burn as soon as they are scraped from the wood. 
At a point between these two extremes, I have been able to give a spring 
temper to different qualities of steel.— L. V. B. , of N. C. - 

Tinning Cast Iron. — On page 212, current volume, Mr. 
CharlesThompsongives a method to tin cast iron. It will not do at all. 
I have tried the same thing before. If he ever had occasion" to tin cast 
iron, he certainly could not have done it by the method he describes. I 
use muriatic acid with zinc dissolved and diluted with water, and a small 
quantity ot sal ammoniac; but it is not what is wanted. There must be 
some other preparation which is better.— W. S. M. 

Timber for Water Pipes.— Query No. 8, page 249.— 
Spring water can be conveyed in pipes, during one generation, made as 
follows: Take " tamrack," or, as it is called in Massachusetts, " hackma- 
tack" logs, with the bark on or off, from six to eight inches diameter and 
ten feet long. Bore these, beginning at the small end with a gimlet 
pointed pod bit. Get three quarter inch band iron, and make some hoops 
thus: Bend a piece to make a circle say of four inches diameter, then 
bend back each end making a semicircle or a little more; then, with a 
hammer, drive this into the end of the log around the hole edgewise. 
This will secure the log from splitting when the thimble is driven in to 
connect the logs. Dip the iron thimbles in boiling tar. The holes, o 
course, must be reamed to fit the slant of the thimbles.— R. S. B. , of 
Mass. 

Adhesion of Rubber Belt,s. — Query 2, page 233. — Use 
castor oil; it will keep the gum soft and prevent its becoming glossy.— 
J. H. 

Adhesion of Rubber Belts to Pulleys. — Query 2, April 

6.— Linseed oil will prevent rubber belts from slipping, and will make 
themlast longer.— J. H. G., of Tenn. 

Fireproof Wood. — H. S., query 9, February 24, should 
immerse his wood in nitric acid. The surface of the wood corroded by 
the acid is incombustible. — G. H. , of Mo. 

Preserving Bird Skins.— To W. J. L., query 15, April 20. 
—The cheapest and most successful process is to rub the skins with equal 
parts of alum and arsenic— H. W. U., of Wis. 

Driving Elevator. — To C. W. W., query 9, page 333. — 
You can drive your elevator from the lower pulley with fair success, yet 
'I wouldmuch prefer driving from the upper pulley. I am using one, ele- 
vating all kinds of grain and mill feed, driving from thebottom, with 13 
inch belt, 12 inch buckets (12 inches apart), 75 feethigh. The lower pul- 
ley is 2 feet and the upper 3 feet in diameter. The larger the lower pulley 
the better it will work.— R. G. S. , of 111. 

Finishing Furniture. — Query 6,"!page 265. — The cheapest 
and quickest way to finish cheap furniture is, for black walnut color, to 
use asphaltum varnish for a stain ; when dry, rub smooth with curled 
hair, then coat it with shellac and alcohol varnish ; rub that with fine cane 
shavings, and lastly use furniture varnish. Other colors may be obtained 
by using a combination of cheap colors mixed with japan and spirits of 
turpentine.— A. B. 

Preserving Bird Skins. — Query 15, page 265. — I have 
used powdered white arsenic for four years with good success. It keeps 
out moth, and cures the skins perfectly. It is applied dry. I have also 
used an arsenical soap for heavy skins and large birds. It is made of 
the following ingredients : Arsenious acid, 2 pounds ; carbonate of potas- 
sa, 12 ounces ; cam phor, 5 ounces ; white soap, 2 pounds ; powdered lime, 8 
ounces; reduce each to powder and mix.— A., of N. Y. 

Tempering Springs. — To W. R. H. — Tempering is only 
one, and that the last, condition essential to a good spring. The first is 
good material, and this should be the best refined cast steel. The next is 
that the material must be carefully and properly worked into the proper 
shape and proportions throughout; lastly, heat the spring evenly to a 
bright blood color, cool or chill it in melted lard or lard oil, free from 
salt, acids, or other chemicals (home made lard is the sure thing), hold it 
over the fire, blowing a little heat slowly and evenly, till the lard begins 
to blaze ; then hold it away from the fire till it is entirely blazed off, and 
lay it down to cool. If appearance is an object, nowcarefully polish your 
spring and it will improve in elasticity. A strict compliance with all the 
above conditions will make good springs for all purposes, for traps set 
underwater not excepted. A spring trap set under water is the greatest 
test that I know of. Many good springs will stand severe frost that water 
will break in fifteen minutes.— S. P., ofMo. 

Gate for Gang Saws. — Mr. J. V. Walter states, in his 

comments on E. F. J.'s communication about gang saws, etc. , in your 
issue of March 2d, " that a less number of pounds of cast iron makes a 
better and stiffer gate than wrought iron." We build wrought gates 
very light, some as light as 600 pounds, to carry 32 four and a half feet 
saws; and 750 pounds is plenty heavy enough for a gate to carry 40 saws. 
Now if Mr. Walter will inform us how to make a lighter gate of cast iron 
(or any other metal no more expensive) which will bear the strain and 
labor required of a gang, he will do not only u» but the milling public a 
great favor. I heartily concur with him in regard to the source of trou- 
ble with E. F. J. 's gate. I think that 5,500 pounds is too heavy a load to 
bejerked about at the speed agangsnould run.— P. H. W. 

Pin Points in Steel. — To H. M. H. — When the forging is 
done, heat the article to a dark blood color, just such as can be distinctly 
seen in a dark place ; then cool it in soft water. The exact degree of heat 
can be ascertained by experimenting; a little too hot or a little too cold 
willhardenit. it must be heated evenly throughout.— S. P., of Mo., 



To Color Castor Oil. — Take two ounces of annatto and 

form it into a paste with a little water ; add half a pint of alcohol, shake 
occasionally for a day or two, and filter. To one quart of castor oil, add 
the above tincture until the desired color is obtained.— H. W. B., of N. J. 

Declined. 

Communications upon thefollowlng subjects have been received and examined 
by the Editor, but their publication is respectfully declined; 

Boiler Explosions.— B. C T.— J. B. 
Cotton Wood Tree. — H. G. M. 
Electrical Machine. — J. C. W. 
Rapid Transit for New York. — A. M. W 
Steam Propulsion on Canals. — C. B. 
Notes and Queries.— F. X. F.— W. C— T. C- 
J. L. R.— J. T. C— N. F. O. 



-H. W. B.— 
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nder this heading we shall publish weekly notes of some of the mors promi- 
nent home and foreign patents. 

Harness Saddle.— Samuel E. Tompkins, of Sing Sing, N.T.— This in- 
vention relates to improvements in the coach pads particularly intended for 
double harness, and which have heretofore been, for cheapness, made with 
a metal top plate and leather under pad, and finished on the end with a met- 
al extension of the top plate instead of a leather pad, inclosing a metal stif- 
fening plate, as in the better class. The invention consists of separate and 
attachable metal or leather extensions, either of which may be used at will* 
as preferred ; and it also consists of a construction of the top plate by which 
it is adapted for said extensions, whereby greater beauty of design and fin- 
ish are combined with a form of top plate thatcan be cast cheaper, and that 
insures more perfect and uniform castings than can be had with the top 
plates as at present arranged. In the better class of harness the top plate 
is inclosed between the leather, and the bindings are formed on the cushion, 
which is the most desirable way, except for the cost. The object of this in- 
vention is to approximate the advantages of the method named and yet 
economize considerably in the cost. The top plate is made with ends in sep- 
arate pieces, to be attached as heretofore described, so that eitherleather or 
metal ends may be used, as desirable. Another advantage in the use of the 
attachable iron end is that the cushion part is fitted to the plate, and the 
space between it and said plate for the side strap is preserved much easier 
than in the old way, in which it is necessary to insert leather pieces tempo- 
rarily, over which the leather cushion is fitted, and then the pieces are with- 
drawn and the side straps put in, which requires experienced workmen; 
whereas in this case, the metal extension being put on, it remains and be- 
comes the form or part to which the cushion is fashioned. 

Stand foe Testing Fire Arms.— Julius Lehnert, of Louisville, Ky.— This 
invention provides convenient and reliable means for holding firearms, 
such as rifles, pistols, etc., to be loaded and fired without danger ot dis- 
placement, in order to ascertain the accuracy of the bore and adjust the 
sights. The invention consists in the use of a table, provided with ahinged 
leal to which a clasp for holding the arm is applied. When the leaf is in a 
vertical position it holds the arm convenient for loading, while when hor- 
izontal the same is in a position for firing. The arm to be tested can be 
conveniently loaded in the vertical position, and fired as otten as necessary 
in the horizontal position, and will, as long as the table is not shifted, re- 
main in the position for firing, thus giving good opportunity for accurate 
tests. The leaf is locked in the horizontal position by pins or catches, ap- 
plied to or through its front part. 

Metallic Telegraph Poles.— Francis Boyd, of Newburgh, N. Y.— This 
improvement in metallic telegraph poles consists in constructing such a 
pole with collars for supporting horizontal arms which carry the insulators, 
in the means of connecting it with the base piece, and in the arrangement of 
a lightning rod or conductor. The cast metal tube has a suitable step, with 
arms for bedding in the earth to support the pole. Braces extend from the 
extremities of the arms to ears cast on the pole, the braces being fitted 
through them, with screen nuts above for straining them to adjust the 
pole to a vertical position. A collar or ring is cast on the pole for holding 
the lowermost insulator arms ; and shoulders for the other arms are formed 
by successive reductions of the size of the pole. The arms may be made of 
metal bars, with a large hole at the center to fit on the pole snugly above 
the shoulders, each arm having its hole corresponding in size to that of the 
pole above the particular shoulder whereon it is to rest, said arm either 
being made in one piece and put on over the top of the pole, or it may be 
divided in two parts, longitudinally and vertically, and bolted together. 
The lightning rod passes down through an insulating tube, and projects 
above the top of the pole, being insulated by an india rubber cap fitted 
watertight on the top of the pole, the hole through which the rod passes 
being packed tightly to prevent the water leaking out. The insulated 
arms have holes for holding wood pins or india rubber insulators which 
may screw into the arms or be attached in any other suitable manner. 
The arms are galvanized ; the parts below ground are coated with coal tar 
and the parts of the pole above ground are scaled and primed with red 
lead. 

Boot Strap Machines.— Aaron F. Stowe, of Worcester, Mass.— This in- 
vention has for its object to furnish an improved machine for cutting the 
draw straps for boot legs, which shall be so constructed as to adjust itself 
to the varying thickness of the doubled leather, and which will feed the 
leather steadily to the knives, so that the straps may be cut straight. It 
consists in a combination of a grooved or channeled feed roller, with circu- 
lar knives, a knife roller, and top roller of the machine. If desired, part of 
the knives may be placed at a distance apart different from the others, so 
that straps of different widths may be cut by the same machine and at the 
same time. This construction is particularly advantageous in shops 
where different sizes of boots are made, as, for in stance, men's, youths' 
and boys'. 

Wagon Wrench.— Roland J. North, assignor to himself and B. B. North, 
of Cornwall, Conn.— This invention furnishes an improved wrench for re- 
moving the axle nuts of wagons and other vehicles, so constructed that, 
when applied to the nut, the nut will be screwed from or upon the axle by 
simply revolving the wheel- The body of the wrench is made with two 
arms whjch are curved, so that the body may enter the hub band and re- 
ceivethe nut. The arms are made of such a length that they may extend 
alongthe sides of the hub and pass between the spokes, so that the wheel, 
when revolved, will carry the wrench with it, and thus screw the nut off or 
on. according to the direction in which the wheelis revolved. The wrench 
has a square hole sufficiently large to receive any axle nut, which may be 
made to fit smaller nuts by a bushing or block having a hole of the proper 
form and size to fit the desired nut. Coiled springs, the ends of which are 
attached to the outer parts of the arms, and the other ends of which have 
hooks formed upon them to hook upon the spokes of the wheel, hold the 
wrench securely in place while allowing the nut to move out or in as it is 
screwed off or on the axle. If desired, the wrench may be secured in place 
by screws, wedges, or other suitable and convenient devices. 

Combined Propeller and Fire Extinguisher.— Allen Turner, of Bron- 
son, Mich.— In this invention a screw works in a cylinder closed at the for- 
wardend,buthaving a pipe descending through which air passes into the 
cylinder and is forced out against the water to propel the boat. The re- 
versing of the screw draws in water and forces it out of the pipe for theex- 
ringuishing of a fire should it occur upon the vessel carrying the device. 
Two or three screws are employed, one on each side of the rudder. 

Bridle.— Martin A. Penn, Sumter, S. C— The invention consists in mak- 
ingthe headstall of a bridle of metallic plates which can be made more 
cheaply and more durable than leather ; in the mode of adjusting the blinds 
by means ot a projecting and adjustable spring to which they are each at- 
tached; in holding the side plates at any adjustment by means of a catch 
and eliding sleeve ; and in attaching the headstall and reins t© bit by hooks. 
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Attaching Shoes to Sleigh Runners.— Gilbert Budd and Gabriel T. 
JDaved, of Phillipsport, N. Y.— This invention consists in constructing the 
main portion of the shoe with oblique tenons to fit into corresponding 
mortises in the under sides of the runner. The main portion of the shoe 
may be made in two or more parts, connected by oblique V shaped joints, 
and secured firmly in position by the front part of the shoe or banger, as it 
is technically termed; or the main part of the shoe may be made in one 
piece. By this construction neither the shoe nor runner will be weakened 
by bolt holes. There will be no bolt heads to wear off, and the wearing 
surface of the shoe will be perfectly smooth. This construction strength- 
ens both the shoe and runner, and enables the shoe to be easily detached 
when required. 

Glass Globes or Reservoirs for Lamps.— Adolph Otto, of New 
Braunfels, Texas.— The object of this invention is to prevent the breaking 
of glass globes used in kerosene lamps as reservoirs for the burning fluid ; 
and the invention consists in the application around the reservoir of a rub- 
ber ring let into a groove, but projecting sufficiently to receive the con- 
cussion ia case the lamp is overthrown. An oil reservoir of suitable shape 
Is made of glass and arranged to form part of a lamp in ordinary or suita- 
ble manner. The globe or reservoir is provided with a continuous groove 
around it, at the point where, without such groove, the globe would have 
the largest diameter. Into this groove is fitted a ring of india rubber, 
which projects beyond the surface of the globe to constitute a protective 
cushion on every side of the lamp. Whenever the lamp is overthrown, the 
rubber ring will receive the concussion and prevent the breakage of the 
globe and consequent concussion. 

Forming Screw Threads in the Necks of Bottles. -Goveneur 
M. Keeffer, of East Birmingham, Pa.— This tool consists substantially of a 
revolving plug having a screw thread cut upon it.provided with a notched 
circular flange, and pivoted to the forward end oi a stationary rod, to adapt 
it to be conveniently locked and released, also of a stationary plate, pro- 
vided with a countersink and a sleeve to adapt it to receive the flanged 
base of the plug and the stationary rod to which it is attached, also of 
combination of a lever catch with the elastic handle, stationary rod. plate 
and pivoted flanged plug. The tool seems a very excellent one forthe 
purpose intended. 

Tool for Removing the Roller and Replacingit upon the Balance 
Shaftof Watches. -James Ingram, of Troy, N. T.-To the upper end of 
screw is attached a handle. In the lower or forward end of the screw is 
formed a small hole, to receive the fine pivot of the staff. AU shaped 
piece, having a screw hole formed in its middle part or bend, receives the 
screw. Upon the lower ends of the arms of the U shaped piece is formed 
a disk, having a hole formed in one side and extending to the center of 
said disk to receivethe roller, so that, by screwingdown upon the shoulder, 
the roller may be raised from the staff without any danger of breaking the 
pivot or putting the balance out of shape. Another U shaped piece is de- 
signed for replacing the roller upon the bal mce staff, and is constructed 
the same as the first named U shaped piece, except that, instead of a slotted 
disk, it has two inwardly projecting hooks, beveled upon the upper sides of 
their inner edges. 

Animal PowER.-James R. Deyo, of Sterling, 111. -This is a new mode of 
combining means to form a small power, which may be operated by a dog 
or other animal. A combination oi an inclined tread wheel and shaft, a 
friction wheel, crank shaft, and crank wheel, pitman, beam, and posts, ar- 
ranged in a irame, constitute the claim on which a patent has issued; the 
principal novelty being the means of adjusting the inclined shaft to any de- 
gree nf inclination, to adapt it to the amount of work required. 

Folding Table. -Jo eph Quevedo, of Brooklyn, N. Y.-This invention 
is a dinine or other table so constructed that the legs thereof may be 
readily folded down onto the rails, and so thatthetable may be extended 
in length and suitably supported in the middle. A novel arrangement of 
drops and recesses in com bmation with the top and leg frames and a com- 
bination of a cross piece hung at Journals or pivots, a center leg, rod, and 
drops, with the folding table, having hinges, is employed and covered in the 
claims by letters patent. 

Apparatus for mixing Soap.— Horace N. Humiston.of Troy, N. Y.— 
This invention has for its object to furnish an improved apparatus for mix- 
ing, soap so constructed as to raise the heavy insoluble materials to be in- 
corporated with the soap and distribute them thoroughly through all parts 
of the mass, and keep them from settling into the lower parts of the mass 
before the mass has become sufficiently stiff to hold said materials. 

Spittoon Cha-ir.— Antonio Quirolo, of New York city.— This is an im- 
provement in chairs, by the connection withthem of spittoons that can be 
swung out of the way under the seats, or made to project from the sides for 
use. It also consists in hinging the chair back and operating it with rod 
springs and catches. To invalids and others a chair thus arranged will be 
a great convenience, as well as to those not requiring its comfort, from 
Whom the spittoons will be concealed the greater part of the time. 

Charger for Shot Pouches.— Joseph T. Capewell, of Woodbury, Conn. 
—This invention relates to a newarrangement oi the inner cut-off of a 
lever shot charger attachment to a shot pouch or belt; and consists more 
particularly in applying said inner cut-off to work within the enlarged 
shank of the discharge tube close to the inner end of said tube, and in 
hinging it so that it may have a slight play on its pivot. The object is to 
prevent the inner cut-off from crowding against the shot and preventing 
its discharge, and also to facilitate the filling of the pouch or belt without 
requiring the removal of the tube or the constant manipulation of the 
ever. The invention is applica ble to all kinds of shot flasks, pouches or 
belts, of whatever construction, and is, in our opinion, a decided improve- 
ment on the chargers hitherto used. 

Saw Mill.— John J. Reinhart and William Houghton, of Loogootee, Ind. 
—The saw is rigidly attached to the crank pin by means of iron straps or 
otherwise. No pitman is employed, but the saw itself partakes of the 
character and receives the motion of a pitman. Adjustable muley boards 
guide the saw. The framework which supports the teed andgigging gear- 
ing of the mill has an adjustable frame connected with it by means of which 
the upper end of the saw is supported and adjusted. A bar or arm, slotted at 
one end to receive the saw, is attached to it by a pin. Theother end of the 
bar is hinged or pivoted, or so connected with the adjustable frame that 
it allows the opposite end to vibrate with the saw and describe the arc of a 
circle. As the log is fed up to the saw, the saw will make its cut as it de- 
scends, and will be carried back ia its kerf by the crank, thus preventing 
tie sawdust or fibers oi wood from wedging or retarding the upward or 
back movement of the saw. The points of the teeth of the saw are pref- 
erably of chisel form. The cut of the saw should be at right angles with 
the grain of the wood, so that the fibers or dust will be as sh^rtas possible. 
The driving crank wheel is so constructed that the saw and the parts con- 
nect 'd thereto are balanced or nearly* balanced. The upper end of the 
saw can be properly adjusted to the center without difficulty. A feeding 
apparatus of peculiar construction also constitutes a feature of the inven- 
tion. 

Mitering Machine.— Harry Malin, George W. Malin, and Albert D. 
Malin, of Pleasantville, Pa.— The invention relates to mitering machines 
lor cutting pictureframe and box joints, and consists in a combination of 
a table, plane, guide and plate arranged in a peculiar manner for the pur- 
pose specified. 

Oscillating Engine.— John W. Van Sant, of Perth Amboy, N. J.— An 
adjustable sliding plate provided with slots and holes for the entering 
steam, and holes for the exhaust steam, in combination with a stationary 
plate provided with holes for the passage of ihe steam, and with a pivoted 
or oscillating cylinder provided with holes for the same purpose, are 
thefeatures of this invention. 

Clothes Beater.— Alden Jameson, Boston, Mass.— This is a new imple- 
ment for use in washing clothes and other articles with boiling hot suds, in 
common wash tubs, barrels, boxes, boilers, etc., and consists in the arrange- 
ment of an inverted funnel on a tubular handle, and provided with radial 
and other beating edges at its large end. The instrument is, by hand or 
machinery, moved forcibly up and down, beating the clothes in its descent. 
It should be brought upon a new part of the clothes at every stroke. It 
beats &nd sgueeses the clothe* under the beating edges, and also compresses 



the air in the inverted funnel, and forces the hot suds and the air through 
the pores of the fabric in descending. When slightly lifted it creates a 
momentary vacuum, somewhat lifting the clothes and keeping them light 
and prepared in the best manner for the next blow. It also keeps a fine 
lather on the suds, and thereby retains the same in best condition for the 
process of washing. The implement is adapted to fine as well as coarse 
fabrics. 

Organ.— George Woods, Cambridgeport, Mass.— This invention cons'sts, 
first, oi a peculiar form of the case, which is very simply and economically 
formed of tl.e reed board for the bottom, with moldings for the sic\es, and a 
cover, the instrument not being inclosed below the reed board, the said 
moldings forming such inclines that a large reed board, and also a large 
sound board, with a small top surface, is secured, suitable for a card table 
and the like, on which is arranged a chess board. The case is, by this con- 
struction, adapted for the arrangement of the stops in a row along the front 
of it under the keys. Also, the invention consists of an arrangement of the 
blow pedals and their supports in connection with the stand or frame sup- 
porting the case, two pedals being used to equalize the action of the wind 
and to divide the labor between the two feet. The invention also consists 
of a box arranged in a vacant space behind the keys and below the cover, 
for storing away chess men when not in use, and in a peculiar construction 
of the valves, claimed to improve their action. 

Propeller Wheel for Fluid Meters.— William Van Anden, Pough- 
keepsie, N. Y.— This is a propeller wheel for fluid meters made from a plate 
of metal of even thickness, and stamped up and pressed into shape by means 
of dies, in the ordinary way of shaping metal, for the purpose of stretching 
the outer edge and giving additional length to the blades or wings made 
therefrom. This method of producing a wheel without adding to it addi- 
tional parts insures accuracy and uniformity, also a light and well balanced 
wheel, the lack of which has been a great defect in the construction 
oi meters. The wheel varies in speed according to the amount of water or 
fluid which passes through it ; thus, when a large quantity passes through, 
the wheel moves swiftly; therefore, it should be equally balanced to pre- 
vent vibration and wear. When a small quantity of water passes through* 
the wheel moves slowly; and unless it is light and properly balanced, and 
very sensitive to the slow movement of the water, a portion will pass through 
without its revolving. The utility of a meter depends on registering the 
smallest quantity of water that passes through it without the flow being 
obstructed. By this method of stretching the metal, it is claimed, the most 
water surfacs and the greatest degree of pitch to the blades is secured, 
which makes the wheel more accurate and more sensitive to the varying 
flow or quantity of water that passes through it. 

Plug for Leaky Boiler Tubes.— John M. Spiegle, Philadelphia, Pa.— 
This invention consists of a long rod with a plug on one end small enough to 
allow of being pushed through the tube to the rear end; and at the inner end 
of said plug is a leather or other flexible disk,which follows the plug through 
the tube and there expands, so that, being pressed against the end of the 
tube by the plug being pulled forward, the plug and. leather disk will stop 
the end of the tube tight, and the other end of the tube is packed by a cap 
forced against it by the nut and rod, which draws the packing of both ends 
against the tube ; and another wood plug or a metal disk is applied'to the 
rod near each end to fit snugly in the tube, to center the binding rod. 

Baling Cotton, etc.— Benjamin W.Collier, Oxford, assignor to himself 
and W. H. Ford, Vaiden, Miss.— This invention has for its object to furnish 
an improvement in baling cotton, hay, and other substances suitable to be 
put up in bales, simple, inexpensive, and secure, protecting the substance 
baled better, from thieves, fire, animals, etc., than when baled in the ordi- 
nary manner, and which shall be equally applicable to loose and compressed 
bales. It consists in the use of wire baling cloth, and in the manner of 
securing it upon the bales. The baling cloth is made oi fine wire of sufficient 
strength to hold the cotton or other substance securely without ties. In 
the wire cloth, at suitable distances apart, are larger wires. The wire cloth 
may be secured upon the bale by locking the ends of the coarser wires into 
each other; but in the case of compressed bales this will not answer. In 
this case, metallic hooks or bucKles are used, which are secured to one end 
of the coarser wires and hooked upon them. 

Cough Mixture.— Matthew Connell, Jersey City,N. J.— This remedy, for 
coughs, colds, and kindred diseases, consists in a combination of ingredients 
solidified as sugar candy, in the form of tablets, or in any other form conve- 
nient for use. . The compound consists of sugar, phosphate of soda, oil of 
peppermint, and water, combined, poured, in a semi-fluid state, alter the 
combination has been made, into molds, where it solidifies, thereby forming 
cakes or tablets of about two inches diameter and one fourth (more or less) 
inch in thickness. 



Grinding Machines.— William Battell and Milton E. Worrell, Quincy 
III.— This invention consists in the improvement of grinding machines, for 
grinding the revolving cutters of plows, and other revolving cutters, by 
which improved arrangement of adjusting devices the disk, which sustains 
the cutters, may be supported so as to present the cutters to be ground to 
an edge, or thicker at the edge than at the center, or to the same thickness, 
as may be required. 

Clod Fender.— Robert T. Gillespie. Millport, Ohio.— This invention con- 
sists in a fender connected with a plow or cultivator for protecting growing 
plants from clods of turf and f r»m stones in the process of working between 
the rows of plants, the construction and arrangement of parts constituting 
a fender shoe and scraper combined together, which is broadly claimed in 
the patent which has issued. 

Reversible Axle Skeins.— Andrew F, Smith, Aiken, Texas.— This in- 
vention consist3 of cast metal axle skeins fitted on the axles, whether of 
wood or iron, so that they can be turned from time to time, as they wear 
away, to remove the worn place from the wearing position and bring a part 
not worn thereto. The invention also consists in pinning, the skein to the 
axle, to relieve the linch pin or nut from the end thrusts oi the skeins. The 
axle skein is polygonal in form and diagonally apertureu, so that the bear- 
ing surface can be changed and the wear taken on different parts of its 
perimeter. 

Clothes Dryer.— George W. Ainsworth, Waterbury, Vt. —This invention 
furnishes a simple and convenient clothes dryer, which may be compactly 
folded, and securely held when expanded to any desired extent. It consists 
in the construction and combination of standards, rounds, bars, and lock 
bars, arrangedtogether in a peculiar manner for the purpose set forth. 

Head Block for Saw Mill.— Henry C McEwen, Oakdale Station, Pa.— 
The object oi this invention is to facilitate the operation of setting logs to 
the saw in the process of sawing lumber, so that the thickness of the lumber 
sawn may be determined with greater accuracy than it is by the usual 
method. The invention consists in a new mode of arranging the parts which 
operate the knee on a head blosk, whereby the sawyer can reach the setting 
apparatus from the side of the log, and can set the log with the greatest pre- 
cision while standing erect. This invention is more especially designed for 
the circular saw mill, but may be applied to other kinds of saw mills. 

Pneumatic Springs.— Matthew F. Maury, of Richmond, Va. —Pneumatic 
springs have long been used in machinery, but the great obstacle to their 
general employment has been the inability to secure a packing sufficiently 
tight to prevent the escape of air when under pressure. The inventor 
thinks that he has accomplished this object in a perfect and economical 
manner as follows: He constructs the lower section with a central and up- 
ward convexity whichproduces a narrowchannel between it andthewall 
of said section. He fill this channel with oil or other equivalent substance, 
whUe into the upper part of the chamber, formed by the two sections, is 
forced the proper quantity of air or other gas. The lower edge of the up- 
per section rests in the oil, and hence the Joint between the two sections is 
hermetically sealed^ and with but a comparatively small quantity of oil. 

Composition Stone.— John W. Hopkins, of Fayetteville,N. C— This in- 
vention relates to an artificial stone made under pressure in the usual man- 
ner. The elements of which this stone is composed are common sand and 
rosin, the firstin the proportion of 60 parts by measure to the hundred, and 
the rosin in the proportion of 20 parts. These materials, when thoroughly 
mixed, the rosin being, of course, in a melted state), and pressed and dried 
in the ordinary manner of manufacturing artificial stone, constitute a dur- 



Fknce.— William Post Rollo, of Holland Patent, New York.— This inven- 
tion furnishes an improved farm fence, designed for line and t)ther perma- 
nent fences, claimed to be strong and durable, andatthe same time neat , 
tasteful, and substantial in appearance. The foundation or base of the 
post is built of common stone upon a level or prepared surface, and from 
one and a half to lour feet square, as the firmness of the soil and the re- 
quired hight of the post may require. The foundation is leveled up to the 
bottom board or picket rail, allowance being made for the settling of the 
post, and it is then banked up. The bottom board or rail is then arranged 
upon the foundation, and the upper part oi the post is then built up to the 
required hight with selected blocks oi stone, the bottom board or lower 
picket rail being thus anchored in the center of the post. The top boards 
or upper picket rails are placed end to end in grooves formed in the top of 
the posts, to receivethem, and are connected by ties with a grip. In the 
case of a board fence the top boards are covered and strengthened by a 
board nailed to their top edges. The top and bottom boards are connected 
and strengthened between the posts by ties or cross bars, one or more of 
which, when the distance between the posts is long, may extend to the 
ground. The intermediate boards are attached to the ties. When a high 
fence is required the ties mny be extended upward, and may have addition- 
al boards attached to them . When bar posts are required their upper ends 
may be sustained in place by being attached to the top board or picket rail. 
When a picket fence or a close board fence is required, the pickets or boards 
are attached to the bottom or top boards or rails, the ties serving as a part 
of the boards or pickets. 

Medical or Phosphated Candies.— Charles S. Allen, of New York city. 
—This invention consists in combining any of the salts and acids of phos- 
phorus with candies, sugars, and saccharine compounds in a solid form for 
medicinal purposes. One method of carrying out the invention is as fol- 
lows: To one ounce, avoirdupois, of any candy drops— preferably ordinary 
small lemon drops— use eighty minims of officinal dilute phosphoric acid 
evaporated to one "sixteenth its bulk, in which acid dissolve double its 
weight oi best white sugar. Allow this phosphoric acid sirup to cool, then 
stir in the lemon drops so that they are evenly covered with the acid sirup ; 
now roll the wet lemon drops in pulverized sugar and throw them on a sieve 
to separate any excess of sugar not properly adhering to the drops. Three 
of these drops represent one dose of the officinal phosphoric acid dilute. 
By varying the proportions of acid, any required number oi lemon drops 
may represent a dose. In order to make cordial drops containing phos- 
phoric acid, hollow confectionery drops are made in the usual manner, and 
the interior is filled with the above described sirup of phosphoric acid. In 
order to make a compound containing phosphate of iron, two ounces of 
whitesugar are dissolved in as small a quantity of boiling water as possible, 
twenty-six grains of phosphate of protoxide of iron are added, and mixed 
thoroughly. The heating is continued until a portion dropped in cold wa- 
ter becomes hard, but not brittle. The candy is then poured into molds of 
the usual form. The proportions oi sugar and iron can be made to vary if 
necessary. The above method can be adopted for any phosphate which is 
insoluble in water. The exact quantities of the ingredients herein men- 
tioned and the specific forms of phosphorus may be varied at the will of 
the manufacturer. 

Top Prop for Carriages.— David M. Valentine, of New York city.— This 
is a new detachablecarriage top prop, and has for its ocject, by being de- 
tachable, to permitthe ready and neat application of the covering and to 
avoid the cutting of too large or misplaced holes. The ordinary props now 
in use have to be fastened in place before the cover can be stretched, and 
project, therefore, against the latter. The cover must be perforated to fit 
the prop and permit it to protrude. This necessitates the preparatory per- 
ioration, which frequently turns out to be misplaced. From this cause un- 
sightly holes often appear through carriage tops in the vicinity of the props, 
and often the holes do not insure a proper fit. Another form of prop is that 
whose plate is fastened on the outside of the cover subsequent to the latter's 
application, and which greatly mars the appearance of the carriage. The 
fastening plate of thisimproved top prop is, by screws or other means, se- 
cured to the supporting frame or seat. The prop is screwed into the plate 
through the cover. The cover is or need not be perforated for the admis- 
sion of the prop until after it has been properly stretched over the carriage 
top. The prop is then applied, receiving afterward the thimble, the bows, 
and the head nut. In order to prevent the prop from working loose by 
spontaneously unscrewing, it can be locked to the plate by a pin, key, or 
othsr means after having been put to its place, or else a prismatic flanged 
washer, having prongs that pierce the plate, maybe placed upon the cover 
and aroupd the prop to receive a prismatic sleeve that slides on a portion o^ 
the prop, which is also made prismatic. 

Steam Boiler Furnace Door Ways.— William S. Wood, of Newtown 
N. Y.— This invention has special reference to the door ways of steam 
boiler furnaces ; and it consists of a hollow arch partially surrounding the 
doorway, which separates the doorway from the front "uptake" of the 
boiler. The arch is divided Dy one or more partition plates. Through a 
tube a current oi water or air is forced into one of the compartments of the 
arch, and through another tube the water is conducted from the arch. As 
steam boilers were formerly " set," the end of the boiler was supported by 
the front plate, or was flush therewith ; and the uptake from the boiler flues 
was made of sheet iron, and attached to the outside of the front plate or end 
of the boiler. The present mode of setting a steam boiler is to support it 
on stands, and drop it back from the arch plate, thus leaving the uptake in- 
side the front plate, thereby greatly improving the appearance of the whole 
a rrangement without contracting the smoke channels or interfering with the 
draft of the furnace. The fuel doorway must, of course, be separated from 
the uptake, and it has hitherto been arched with brick ; but, as the heat from 
the furnace is intense at this point, such arches are soon destroyed, making 
almost constant repairs or renewals necessary, which it is claimed is obvi- 
ated by the present method. 

Center Bit.— William H. Richards, of Deerfleld Corners, N. Y.— This is 
an improved center bit, so constructed as to bore the hole and countersink 
it for the screw head and plus at one operation, and which may be used for 
many different sized screws. It consists in the combination of a counter- 
sink lip or wing with the center bit. With this bit the hole is left, with a 
shoulder above the countersink. The hole thus formed allows the plug to 
rest upon the bottom or shoulder of the first or plug countersink, which 
gives the glue a much better hold than when the hole is bored with an ordi- 
nary bit. 

Ventilator for Windows.— George W. Pell, of New York city.— This is 
an improvement in that class oi ventilators which are adapted to be intro- 
duced into a space under the lowersash, which is raised up a short distance 
for the purpose, and which takes the air in under the sash and discharges it 
upward in a direct course to the ceiling. It consists oi a long tin or other 
sheetmetal case constructed in two parts, telescoped together so as to be 
lengthened or shortened to adapt it to windows of any width, shaped on the 
bottom and at the ends to fit the window sill and sides, and provided with a 
ledge on the upper and outer side for the sash, and adapted to make a sym- 
metrical apparatus extending across the whole breadth of the window, and 
affording all the capacity required without projecting into the room in such 
manner as to be objectionable in appearance. The air passages, being ex- 
tended the whole breadth of the window, afford all the capacity required, 
and yet are quite narrow transversely, so as not to project into the room so 
iar as to be objectionable. The case being made of sheet metal or other 
thin substance, there is no material offset at the point where the two sections 
meet, as in the case of the use of two thick boards of wood. The air pass- 
ages may be provided with line wire gauze partitions to exclude insects and 
the like. 



Carriage Wheel.— Charles W. Fillmore, oi Marengo, 111.— The inven- 
tion consists, first, of a retainer or metallic" plate sustained in recesses of 
the hub and serving at intervals to reinforce the spokes, and admit oi driv- 
ing them home tightly and firmly. It consists, secondly, in the construe* 
tion of the metallic band on each side of the spokes with a vertical flange, 
perforated horizontally so as to enable ittobeheldby pins on the retainer. 

Fire Kindler.— David W. Thompson, of St. Joseph, Mo.— This invention 
relates to a sheet metal, cylindrical or otherwise shaped, case, to be filled 
with brick dust or other porous absorbent of combustible liquids, the case 
being perforated so as to allow the liquid to pass in as it is absorbed and 



able article 0* an agreeable dark brown color and very cheap. The sand I pass out as It is burned, and the case being also provided with a handle, se« 
iorms the body of the artificial stone, the rosin serving to hold it together, I cured therein in a novel manner. 
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Hedoe Trimmer.— Joseph S. Crum, Scottville, 111.— The invention con- 
sists in a hedge trimmer so constructed as to allow the relation of the 
several parts to he readily changed and the hedge to be thereby turned and 
formedintoany preferred shape. 

Petroleum Forge.— Herrman S. Saroni, of Cincinnati, Ohio. —The in- 
vention consists in impinging a constant flame from a gas burner against 
non-combustible material, to form a forge Are, and in providing means, con- 
nected therewith, for generating the gas as it is wanted. 

Eotaey Pump.— David L. Jones, of Nebraska City, Neb.— The invention 
consists in forcing water upward through a tube by means of one cylinder, 
having adiametrical slide valve rotating eccentrically within a second cyl- 
inder, each provided with apertures and combined with a discharge tube 
having a stationary valve. This forms a very cheap, simple, and effective 
water elevator. 

Sash Lock and Stop. —John E. Scott, Baltimore, Md. The invention 

consists in forming a sash lock by means of a spring pressed rod, which can 
be drawn back and reversed so as to lock the sash at any point of elevation 
and also when closed. 
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Manure distributor, D. E. Cripe 126,187 

Movement, mechanical, L. Goodali 126,284 

Medical compound, H. Whitely 126,863 

Metal cutting machine, A. S. Bunker 126,179 

Metal, machine for dividing plate, Waterman and Perkins 126,357 

Mill, cider, Aikin and Drummond 126,244 

Mill for crushing sugar cane, etc., H. B. Stevens 126,341 

Millstone drive, W. A. Gustine 126,143 

Molding and carving machine, A. S. Gear 126,198 

Molding machine, A. S. Gear, (reissue) , 4,885 

Molding machine, wood, A. S. Gear, (reissue) 4,886 

Moss for ornamental baskets, preparing, J. W. Shiveley 126,237 

Needle, G. Cooper, (reissue) 4,884 

Nut,lock,J. A. Morrison , 126,223 

Oil from vegetable and other matters, extracting, E. S. Hutchinson 126,300 

Pail or chest, tobacco, J. Steele 126,340 

Pail, paper.P. C. Schuyler 126,335 

Paints, water color, M. J. Green 126,142 

Pasteboard, machine for lining, G.L. Jaeger 126,301 

Pavement, wood, W. W. Ballard 126,171 

Pegging machine, O. G. Healy 126,2C5 

Pegs for shoes, O. G. Healy 126,206 

Pencils, attaching rubber erasers to lead, T. H. Miiller 126,224 

Penholder.D. M. Somers 126,339 

Pipemold.E. Walsh 126.354 

Planter and cultivator, combined, T. M. and J. Brooks 126,258 

Planter and cultivator, A. Little 126,147 

Planter and fertilizer, M. Barbour 126,250 

Planter, cotton, J. H. Nale 126,320 

Plow iron, welding, C. G. Cross 126,188 

Plow, wheel, A. J. Borland 126,255 

Poke, cattle, O. and C. H. Sweet 126,239 

Preserving meats and vegetables, A. S. Lyman 126,148 

Press, cotton, G. Falkner 126.194 

Printing cylinders, attaching blankets to, A. Overend 126,228 

Printing press, fly frame for, A. Overend 126,227 

Pump, rotary, D. L. Jones 126,306 

Punch, belt, J. E. Gates 126,141 

Railway rail, J. L. Booth 126,175 

Railway switch, W. E. LewiB 126,316 

Rake, horse hay, R. H. Martindale 126,314 

Register, counting, A. M. White 126,361 

Ruler, B. Brower 126,260 

Saddle tree, harness, P. H. Wiedersum 126,364 

Safe.W. Corliss 126,131, 126,132, 126,133, 126,134 

Sashholder.E. u. Kinsey 1*6,216 

Saw handle, machine for making, E. S. Piper 126,232 

Screw, wood, E. S. Wills 126,366 

Sewing machine for boots and shoes, M. J. stein 126,238 

Sewing machine shuttles, bobbins for, T. Reeve 126,332 

Sewing machines, knee brace for,F. E. Mills 126,152 

Shafting, coupling for, J. Charlton 126,183 

Shafts, tracking attachment for, J. B. Negly 126,225 

Shearing machines, feeding plates to, F. Westwood 126,169 

Shears.hoof, M. C. Malone 126,221 

Shoe.S. C. Crowe 126,190 

Sifter, ash, J. S. Holcomb 126,296 

Skins with natural hair, preparation of artificial, J. R . & F. C. Trussaud 126,166 

Sodium, manufacture of sulphide of, A. K. Eaton 126,275 

Spark arrester, A. M. Rodgers 126,234 

Splints, m achine for cutting, C. E . Ramus ^. 126,331 

Spool holder, J. B. Gibbs 126,199 

Squares, machine for marking carpenters', H. K. Jones 126,307 

Stave machine, L. R. Fulda 126,197 

Stone, artificial, J. W. Hopkins 126,297 

Stone, artificial, manufacture of, O. Loew 126,311 

Stove and water heater, cooking, C. Comstock 126,185 

Teeth, base plate for artificial, J. A. Bidwell 126,174 

Telegraph, W. B. Guernsey 126,290 

Telegraph, printing, G. M. Phelps 126,329 

Telegraph printing, G. B. Scott 126,336 

Telegraph, printing, H. Van Hoevenbergh .. 125,353 

Telegraphing, etc., collecting electricity for, W. H. Ward 126,356 

Thill coupling, S. Hubbell, Jr 126,209 

Trap, fly.P. V. Burgess 126,180 

Trap, automatically closing waste, J. Daniels 126,271 

Tree and plant protector, W. F. Eaton 126,193 

Tubes, device for cutting off , W. H. Downing 126,137 

Type setting machine, O. L.Brown 126,262 

Umbrella, E. Wight 126,365 

Valve, Chapman and Spaulding 126,182 

Valve, automatic relief, J. E. Prunty 126,830 

Valve, safety, Jewell and Steele 126,304 

Valve, self -facing check, Rue and Knight 126,235 

Ventilators, operating car, G. W. Perry 126,327 

Wagon bodies upon rubber springs, supporting, W. A. Nichols 126,153 

Wagon brake, H. G. Hadden, Jr 126,201 

Wagon hound, J. Fishbaugh 126,279 

Wagon platform. I. Bronson 126,177 

Wagon tire tightener, J. Kafader 126,215 

Wagons, neckyokefor, T. Jr., and I. Byrd 126,181 

Wagons, reach for, Stohr and Sackmann 126,342 

Warper, W. Welch 126,358 

Washers, cutter for cutting, E. S. Hidden 126,295 

Washing machine, E. Carter 126,128 

Washing machine, J. W. Hunt 126,211 

Washing machine, J. La Burt 126,309 

Washing machine, L. Parre 126,324 

Washing machine, S. Werntz 126,359 

Washing machines, adjustable pitman for, McGinnesand Carter 126,317 

Watch case spring, V. Maret 126,149 

Water closet lever, pull for, H. H. Craigie 126,268 

Water closet valve, H. H. Craigie 126,270 

Water cooler, R. S. Jennings 126,303 

Water elevator, steam, W. Arthur 126,246 

Water raising apparatus, valve for, H. H. Craigie 126,266 

Water wheel, M. Hungerford 126.210 

Whiffletree hook, S. J. Foreman 126,281 



Wire spirally, coiling, T. J. Mayall 126.31S 

Wrench, pipe, D. C. Stillson 126,161 

Wringer, clothes, E. G. W. Bartlett 126,17* 

Yard, building, A. W. Thompson 126,240' 



DESIGNS PATENTED. 
5,819.— Cooking Ranoe.— J. Beesley, Philadelphia, Pa. 
5.820.— Broom Handle.— J. Dion, Chicago, 111. 
5,821.— Car Lining, etc.— C. Husband, Taunton, Mass. 
5,822.— Hat Rack, etc.— I. H.Kinch.Pleasantville.N. Y. 
5,823 to 5,825.— Carpets.— A. M. King, Kidderminster, Edgland. 
5,826. —Soda Water Apparatus.— C. Lippincott, Philadelphia, Pa. 
5,827.— Revolving Picture Case.— R. R. Marsh, Detroit, Mich. 
5,828.— Carpet.— C. T. Meyer, Lyon's Farms, N. J. 
5,829.— Floor Clcth.— J. Meyer, Lansingburgh, N. J. 
5,830 to 5,832.— Garden Chairs.— W. and R. Mushet, Dalkeith, Scotland. 
5,833.— Jewel Box. — G. Schoenemann.New York city. 
5,834— Military Cap.— J. Schuller, Brooklyn, N. T. 
5,835.— Badge.— T. W. Sweney, Reading, Pa. 
5,836.— Plate for Lock.— G. W. White, New York city. 



TRADE MARKS REGISTERED. 

790.— Mustard and Spices.— G. S. Adams, N"ew York city. 

791.— Horse Blankets.— S. W. Baker, Providence, R. I. 

792.— Twines, etc.— Cable Flax Mills, Schaghticoke, N. Y. 

793.— Baking Apparatus, etc.— T. J. T. Cummings, Fort Wayne, Ind. 

794.— Cattle Food.— G. Gordon, New York city, and Montreal, Canada. 

795.— Pianos.— Ohio Valley Piano Company, Ripley, Ohio. 

796.— Silver Ware.— Rogers & Brother, Waterbury, Conn. 

797.— Medicine.— N. Smith, Syracuse, N. Y. 

798.-ICE.-Swett & Crouch, Chicago, 111. 



SCHEDULE OF PATENT FEEB: 

On each Caveat .„• 910 

On each Trade-Mark $25 

On filing each application for a Patent, (seventeen years) |15 

On Issuing each original Patent $20 

On appeal to Examiners-in- Chief $10 

On appeal to Commissioner ot Patents $20 

On application for Keissue $30 

On application for Extension of Patent $5U 

On grantingthe Extension $50 

On filing a Disclaimer $10 

On an application for Design (three and a half years) $10 

On an application for Design (seven years) $15 

On an application for Design (fourteen years) $3U 



For Copy of Claim of any Patent issued within 30 years SI 

A sketch from the model or drawing, relating to such portion of a machine 

as the Claim covers,from $1 

upward, but usually at the price above-named. 

The full Specification of any patent issuedsince Nov. 20, 1866 at which time 
the Patent Office commenced printing them ...Ml'2& 

Official Copies of Drawings of any patenuissued since 1836, we can supply 
at a reasonable cost, the price depending upon the amount oj labor 
involved and the number of views. 

Full information as to price of drawings in each case, may be had by- 
addressing 

1HI7NN & CO., 
Patent Solicitors. 37 Park Row. New Yorlr. 

APPLICATIONS FOR EXTENSIONS. 

Applications have been duly filed, and are now pending, for the extension 
of the following Letters Patent. Hearings upon the respective applications 
are appointed for the days hereinafter mentioned : 
Sl,029.— Clothes Wringer.— I. A. Sergeant. July 10,1872. 
2l,603.— Tempering Steel.— P. G. Gardiner. September 11,1872. 
21,077.— Separating Wood Fiber.— A. S. Lyman. July 17, 1872. 
20,999.— Stock for Holding Cutters.— I. Gibbs. July 10, 1872. 
21,036.— Grain Separator .-B. T. Trimmer. July 10, 1872. 
21,026. -CarCoupling.-B. C. Sampson. July 10, 1872. 



EXTENSIONS GRANTED. 

19,979.— Sewing Machine. — C. F. Bosworth. 
19,984.— Cooling and Deting Meal.— J. Deuchfleld. 



EXTENSIONS REFUSED. 

Lewis Miller.— Harvester.— Divisions No. 767, 768, 769, and 770 of the relssua, 

dated July 19, 185y, of original patent dated May 4, 1858. 
William H. Seymour and Henry Pease.— Harvester.— Dated May 25, 1858. 



Value of Extended Patents. 

Did patentees realize the tact that their inventions are likely to be more 
productive oi profit during the seven years oi extension than the first 
lull term tor which their patents were granted, we think more would avail 
themselves of the extension privilege. Patents granted prior to 1861 may be 
extendedfoi sevenyears.forthebenefltof the inventor.or of his heirs in case 
of the decease of the former, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended time inures to 
thebeneflt of the inventor, the assignees under the first term having no 
rights under the extension, except by special agrgement. The Government 
tee for an extension is $100, and it is necessary that good professional service 
be obtained to conduct the business before the Patent Office. Full informa- 
tion as to extensions may be had by addressing 

MUNN & CO., 37 Park Row. 



FOREIGN PATENTS—A HINT TO PATENTEES. 



It is generally much better to, apply for foreign patents simultaneously 
with the application in the United States. If this cannot be conveniently 
done, aslittle time as possible should be lost after the patent is issued, as 
the laws in some foreign countries alio y patents to any who first make the 
application, and in this way many inventors are deprived oi valid patents' 
for their own inventions. It should also be borne in mind that a patent is- 
issued in England to the first introducer, without regard to the rights of the 
real inventor; therefore, it is important that all applications should be 
entrusted to responsible agents In this country, who can assure parties that 
their valuable inventions will not be misappropriated. The population ol 
Great Britain Is 31,000,000; of France, 37,000,000 ; Belgium, 5,000,100 ; Austria 
36,000,000 ; Prussia, 40,000,000 ; and Russia, 70,000,000. Patents may be secured 
by American citizens in all ot these countries. Mechanical improvements 
of all kinds are always in demand in Europe. There will never be a better 
time than the present to take patents abroad. We have reliable business 
connections with the principal capitals of Europe. A large share ot all the 
patents secured in foreign countries by Americans are obtained through our 
Agency. Address 

MUNN & CO.. 

37 Park Row, N. Y. 

I3T" Circul ars, with fu 1 1 information on f oreifrn patents, furnished free. 



Inventions Patented in England by American*. 

[Compiled Irom the Commissioners of Patents' Journal. 1 
From April 3 to April 17, 1872, inclusive. 
Artificial Breasts.— C. G. Carrao, Boston, Mass. 

Distilling Apparatus.— J. C. Thompson, J. W. Olson, Brooklyn, N. Y. 
Extracting Oil, etc.— E. S. Hutchinson, Baltimore, Md. 
Lamp.— T. Hartley, Philadelphia, Pa. 

Lining Eotart Furnace.— S.Danks (of Cincinnati, Ohio), London, Eng. 
Making Iron Bars, etc.— C. J. Caumon (of Toulouse, France), N.Y. city 
Making Sheet Iron.— J. Sinclair, F. H. Lange, Wheeling, W. Va. 
Postal Card.— E. McClintock, Milwaukee, Wis. 
Preserving Substances.— J. J. McComb, New Orleans, La. 
Eotart Furnace, etc.— S. Danks, Cincinnati, Ohio. 
Sewing Machine.— D. McC. Smyth, Orange, N. J. 
Sieve.— R. J. Mann, Burlington, Iowa. 
Spinning Machinery.— T. Nutting, of Rhode Island. 
Spring Motive Power.— J. J. McComb, of New Orleans, La., F. M 

Mahan, Memphis, Tenn. 
Theodolite.— V. F. Biggs, Oakland, Md. 
Steam Tbap.— J. H. Blessing, F. Townsend, G. P. Jackson, New York city 
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Practical Hints to Inventors. 



MUNN & CO., Publishers of the Scientific American 
have devoted the past twenty-five years to the procuring of Letters 
Patent in this and foreign countries. More than 50,000 inventors have avail- 
ed themselves of their services in procuring patents, and many millions oi 
dollars have accrued to the patentees whose specifications and claims they 
liave prepared. No discrimination against foreigners ; subjects of all coun- 
rles obtain patents on the same terms as citizens. 

How Can I Obtain a Patent ? 

is the closing Inquiry in nearly every letter, describing some inventior, 
which comes to this office. A positive answer can only be had by presenting 



a complete application for a patent to the Commissioner of Patents. An 
application consists of a Model, Drawings, Petition, Oath, and full Specifica- 
tion. Various official rules and formalities must also be observed. The 
efforts of the inventor to do all this business himself are generally without 
success. After great perplexity and delay, he is usually glad to seek the aid 
of persons experienced in patent business, and have all the work done over 
aj'im. The best plan is to solicit proper advice at the beginning. It tne 
parties consulted are honorable men, the inventor may safely confide hie 
ideas to them: they will advise whether the improvement is probably pat- 
entable, and will give him all the directions needful to protect his rights. 

European Patents. 

Munn & Co. have solicited a larger number of European Patents than 
any other agency. They have agents located at London, Paris, Brussels 
Berlin, and other chief cities. A pamphlet pertaining to foreign patentB 
and the cost of procuring patents in all countries, sent free. 



Mttnn & Co. will be happy to see inventors in person, at their office, or to 
advise them by letter. In all cases, they may expect an honesi opinion. For 
such consultations, opinion, and advice,-Jio charge is made. Write plain; 
do not use pencil, nor pale ink: be brief. 

All business committed to our care, and all consultations, are kept sccrei 
and strictly confidential. 

In all matters pertaining to patents, such as conducting interferences 
procuring extensions, drawing assignments, examinations into the validity 
of patents, etc., special care and attention is given. For information, and for 
pamphlets of instruction and advice, 
Address 

fflUNN & CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park Row, New York. 

OFFICE IN WASHINGTON-fI«rn*r Katid 7th streets Opposit 
Patent Office. 
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Being a Compendium of the Scientific Progress and Dis- 
covery of tlie Past Tear. 400 pages, octavo. 100 En- 
gravings, Steel Plate and wood. Handsomely 



bouna in muslin, $1.50: extra bindin, 
calf, $2. Postage 24 cts. Munn & Co. 
lishers,37 Paik Row, New York, Office 
of the Scientific American. 
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This new and elegant work presents, in convenient form, 
notices of the leading subjects and events, pertaining to 
science, that have occupied public attention, during the 
past year. The progress of the more important public 
works is duly chronicled, with illustrative engravings. 
The leading discoveries, facts, and improvements, in 
Chemistry, Mechanics, Engineering, Natural History. and 
the various Arts and Sciences, are recorded and illus- 
trated. Sketches of prominent scientific men, with illus- 
trations, are given, and among the portraits are those of 
Faraday, Murchison, Darwin, Agassiz, Huxley, and Hers- 
■ chel. The Mont Cenis Tunnel, the Hell Gate works, the 
Brooklyn Suspension Bridge, the Hoosac Tunnel, the St. 
Louis Bridge, the United States Patent Office, and other 
works are illustrated . A large amount of useful informa- 
tion, tables, descriptions of improvements, with engrav- 
ings, are likewise presented. The book is one of much 
Interest and value, and should have a place in every 
library. Sent by mail to all parts of the world, on receipt 
oi price as above, with the postage. Address 
MUNN & CO., 
Office of Scientific American, 
No. 37 Park Row, New York. 
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RATES OF ADVERTISING. 
Back Page ------ $1*00 a line, 

Inside Page ------ 75 cents a line 

or each insertion. 

Engravings may head advertisements at the same rate per 
line, by measurement, as the letter-press. 



BURDON IRON WORKS. 
of Pumping Engines for "Water Works, Higl 

Portable Engines and Boilers, of all 



Manufacturers 
of Pumpi ng Engines for Water Works, High and Low 
Pressure Engines, Portable Engines and Boilers, of all 
kinds, Sugar Mills, Screw, Lever, Drop, and Hvdraulic 
Presses, Machinery in general. HUBBARD & WHIT 
TAKER, 10 Front St., Brooklyn, N. Y. 



PATENTS BOUGHT AND SOLD— Capital 
procured for business purposes— Joint Stock Com- 
panies Organized. For terms, &c. , address 

E. H. GIBBS & CO. , 11 Wall St., New York. 



A TREATISE ON THE 

METALLURGY OF IRON: 

Containing Outlines of the History of 
Iron Manufacture, Methods of Assay, 
and Analyses of Iron Ores, Processes 
of Manufacture of Iron and Steel, 
etc., ETC. 

By H. BAUERMAN, F. G. S. 

With an Appendix on the Martin Pkocess'fok 

Making Steel, bt abeam S. Httntt. 
Illustrated with numerous Wood Engravings. 

CONTENTS.-Introductory and Historical Sketch- 
Outline of the Chemistry of Iron— Composition and Dis- 
tribution of Iron Ores— Assay and Analysis of Iron Ores 
—Preparation of Iron Ores— Roasting or Calcination of 
Iron Ores— Of the Fluxes used in Iron Smelting— Of the 
Blast Furnace and its Accessories— Capacity and Pro- 
duction of Blast Furnaces— Of the Consumption of Fuel 
and Distribution of Heat in the Blast Furnace— Varieties 
and Composition of Pig Iron — Methods of Making 
Wrought Iron directly from the Ore— Refining or Con- 
version of Gray into White Cast Iron— Production of 
Wrought Iron in Open Fires— Reverberatory Finery or 
Puddling Process— Forge and Mill Machinery— Reheating 
and Welding— Methods of Producing Steel— Analysis of 
Cast and Wrought Iron and Steel— Martin Process for 
Making Steel. 

D. VAN NOSTRAND, 
Publisher and Importer of Scientific Books, 

28 Murray Street, and 27 Warren Street, 

New York. 
*#* Sent free by mail on receipt of price. 



WORCESTER FREE INSTITUTE.— 
This institution offers theoretical and practical 
instruction in those branches of knowledge that underlie 
the industrial arts. Each student devotes ten hours a 
week and the month of July to practice in the line of his 
chosen profession. For catalogues, address 

Prop. C. O. THOMPSON, Worcester, Mess. 



&im§iwm Steam, JPmf$%p. 

CHAS. B. HARDICK, 

23 Adams St. . Brooklyn, N. Y. 



STAVE MACHINERY 

And WOODWORl'H PLANERS for 13 years a specialty. 
T. H. R1CKER & SONS, Harrison, Me. 



PATENT BAND 

SAWING MACHINES 

Of the most approved kinds 
to saw bevel as well as square 
without inclining the table, 
by First & Pbtibil, hereto- 
fore at 452 10th avenue— now 
removed to a more spacious 
place, 461 to 467 West 40th 
street, cor. 10th avenue, New 
York, where we manufacture 
various sizes of our well 
known s iwing, moulding, 
double spindle boring and 
mortising Machines, general 
' and oval turning Lathes, 
Shafting, Pulleys, &c. &c. 
Prices for Band Saw Ma- 
chines (of which at the present time, April 1st, 136 of our 
make operate in New YorK City alone), are $250, $275, 
$350, and $400. To the largest a reed can be attached to 
reslit boards. A machine to reslit heavy timber is in 
construction. Have on hand a large stock of best French 
Band Saw Blades. 




To $20 Daily Paid Canvassing Agents. 

Exclusive territory. New monopoly. Sells in every 

family to entire satisfaction. Agents wanted. 

MYERS M'F'G CO., 104 John St. , New York. 



$57.60 



— Agents' Profits per Week. 



cTes, patented July 18. Samples sent free. Address 

■W. H. CHIDESTER, Box 369, Jersey City, N.J. 



PAINTER'S MANUAL— A complete and 
practical guide to best methods and latest improve- 
ments in house and sign painting, graining, varnishing, 
polishing, kalsomining, lettering, staining, gilding, glaz- 
ing, silvering, ulass s: aining, analysis of colors, harmony 
and contrast, paper hanging, &c. 59 cts. of booksellers, 
or by mail, on receipt of price. 

JEsSK HANEJ & CO., 119 Nassau St. , New Fork. 



Just Published, 
VAN NOSTEAND'S CLASSIFIED 

CATALOGUE OF AMERICAN & FOREIGN 

SCIENTIFIC BOOKS. 

Fifteenth Edition, for May, 1872. 

With Index to Authors. Eighty pages. 8vo. 
tW Sent by mail, post paid, on receipt of ten Gents. 

D. VAN NOSTRAND, 
23 Murray and 27 Warren St., N.Y. 

Burning & Ziuhricating 

MANUFACTURERS OF 

Lard & Grease Oils* 
Miners' Lamp Oil* 
Sperm Signal Oil, 
Machinery Oils, 
Tallow Oils, 
ParafUne Oil, 

Head-Light Oil, 
W. Va. Oils, 

Spindle Oil, 

Wool Oils, 
COTTON WASTE, 
CAR CANDLES. 

AXLE GREASE, 

AND ALL KINDS OF 

Machinery Oils & Greases, 
OF For Mills, Factories, Machine 

Shops and Railroads. 
B2T" Send, for List and Prices. 

GEST & ATKIHSON, 

Eggleston Avenue & Fifth Street, 
CINCINNATI, OHIO. 



FUEX* 



FOMIZER. 



rpHE DRAUGHT REGULATOR AND HEAT COXSER- 
1 VATOR, Patented by Mr. W. Twitchell, of Syracuse, 
N. T. , can be applied to any stove or heater, saves from 
one third to one half of the coal, by utilizing all the heat 
produced.securingaconBtant even temperature .with less 
than one half the troub'e in keeping fires, converts the 
simplest direct draught stove into one more satisfactory 
in results than the most elaborate and expensive kinds. 
For circulars, or any information relative to the above, 
address S.H. TWITCHELL, 27 Bedford Av.,W'msb'g, L.I. 



ELECTRIC APPARATUS for BLASTING 
and Submarine W^rk, manufactured solely by 
GEORGE E. LINCOLN & CO., Room 9, 32 Summer St 
Boston, Mass. 

Consisting of : 
Electric Batteries of various sizes, 

Electric Fuses of any required length 
Electric Fuse Heads, detached, 

Connecting Wire,LeadingWire, &c. , &c. 
Send for Circular. 



Moseley Iron Bridge and Roof Co., 
Wro't-Iron Bridges, Wro't-Iron Houses, 

CORRUGATED IRON, 

COKRUGATED IkOK SHUTTERS, DOOKS, PARTITIONS, &C. 

Office, 5 Dey Street, New York. 



MANUFACTURING SITES— Cheap. Wa- 
ter and Rail Facilities. Address JAMES STRAT- 
TON, Secretary Board Trade, Bordentown, N. J. 



edward ii. hoskin, 

Consulting and Analytical Chemist, 

Lowell, Mass. 



(apron's ImprovedTurbine 

paWVTERWHEEL 

immi polished&detachable buckets 

It l^jCHEAPEST&BESTWHEELMADE. 
"*"^aGAPR0NWM-ERWHEELCo.HuDSON.Ny 



FOR SALE OR LEASE— AN IRON MINE, 
in Morris County, N. J., two miles from Canal, one 
fourth of a mile from Railroad. The Ore is Magnetic and 
FREE FROM SULPHUR & PHOSPHORUS. 

particularly desirable for the manufacture of Steel Rails, 
etc. Ore can be raised in large quantities immediately. 
Steam Engine, Pumps, etc., in perfect working order. 
Miners' houses, etc., on the premises. Satisfactorv rea- 
sons for disposing of this property. Address .7. LOVELL 
CANFIELD, Pres't, Nos. 55 & 57 White St. . New York. 



E. 



M. MAYO'S BOLT CUTTER— Patented 
in 1867— Revised and improved in 1871 and 1872. 
Send for Illustrated Circular Cincinnati, Ohio. 



PATENTEES, 

WHO WISH TO REALIZE PECUNIARY 
benefit from their inventions, either by sale of 
their rights, or partnership with capitalists, are invited 
to send for our explanatory circular. Many valuable 
labor savins inventions are lying dormant which might 
realize a fortune for their owners, if brought properly 
before the public. E. E. ROBERTS & CO. , Consulting 
Engineers. 15 Wall Street, New Yort: 



BLAKE'S PATENT STEAM PUMP. 
OEND FOR 

CIRCULAR. 




WORKS 





51 



79 



CIIABDON ST., 
Boston, Mass. 

LIBERTY ST., 
▼ New York. 



8ff h flTTTITOT! V SEW and S4-HAND.- 
If 8 A I . H I [ii n. H ¥ Send forCircular. Ciias.PLACK 
lUnUillisiJil Ij &CO., 60 Vesey St. , New York. 



PROPELLER PUMPS 

Of any capacity and elevation, without Valves. For clean 
water, sand, sawdust, &c. W. B. BUCK, Sec, m S. 
Front St. , Philadelphia, Pa. 



MA&IC 

New York. 



For the Parlor. _ 

list. HARTZ CONJCRINU RE. 

FOSITORY, No. »43 Broadway, 



i prir 



AUSTRALIAN COLONIES. 
BENCBAFT & SMITH, Solicitors and Patent Agents, 
Melbourne, Victoria. Agencies in all the Colonies. 
References— Sew York : John Stephenson & Sons. 

Melbourne: United States Consul. 
Powers of attorney to Charles Chichester Bencraft. 



PATENT FOR SALE (State and County 
Bights) on an improved Fire Place Fender. On 
rollers in place of feet. Further information can be had 

by addressing the patentee, , „ 

1 C. C. ALGEO, Pittsburgh, Pa. 

H. M. RAYNOR, 
25 Bond St., New York. 

For all Laboratory and Manufacturing purposes. 



PLATINUM, 



ESTABLISHED 1840. 

F AIRMAN & CO., Manufacturers of Fair- 
man's Patent Improved Lathe Chucks, 77 North 
Front Street, Baltimore, Md. Send for Price Lists. 



WANTED— AGENTS for "The Popular 
Science Monthly," a new Periodical of a Popular 
character. $5 per annum. A liberal commission given. 
D. APPLETON & CO., Publishers, 

549 & 551 Broadway, N . Y. 



NOTICE OF INFRINGEMENT. 

The "ALDEN PROCESS," 

(so called) asid the Evaporating Apparatus manufactured 
and sold by the ALDEN FRUIT PRESERVING CO., are 
infringments upon the patent granted to Francis H. 
fcmith and Marshall P. Smith, of Baltimore. All persons 
are therefore warned against purchasing and operating 
the same under penalty of the law. For pamphlet con- 
taining full information, address MARSHALL.?. SMITH, 
Lock Box 825, Baltimore, Md, 



ENGINES & BOILERS 

30 PER CENT UNDER COST, AND GUARANTEED. 
What do you need ? E. E. ROBERTS & CO., Consulting 
Engineers, 15 Wall Street, New York. 



You ask WHY we can sell 
First Clasa 7 Octave Pianos for 
S290 ? "We answer— It costs 
leas than $300 to make any $600 
Piano sold through Agents, all 
of whom make 181 per ct. profit. 
We have no Agents, but ship 
direct to families at Factory 
price, and warrant Five Years. 
Send for illustrated cl'-cnlar, in 
which we refer to 800 Bankers, 
Merchants, Ac. (some of whom 
you may know) using our Pianos in 40 States and Territories. 

U. S. Piano Co.. 865BroadwaVj Mew York. 




THE ONLY MODE of Disposing of Patents. 
See Patent Right Gazette. Address U. S. Patent 
Right Association, 94 Chambers Street, P. O. Box 4544, 
New York. 

FOOT LATHES, Back Geared and Plane 
Chucks, Slide Rest, &c. Just the article for Sewing 
Machines and Shoe Factories, 'r. SH ANKS,Baltimore,Md. 

Wooil ni Iron lorHni Machinery, 

Gauge Lathes for all kinds of handles and Cabinet Ma 
ker's work. Chair Machinery, etc. ; UprightDrills; Key 
Seat Machines; Stave and Shingle Machinery, etc. etc 
Address, for catalogue, 

T. R. BALLET & VAIL, l.ockporr, N. Y 



AND SAW MILL.— Do work of 3 men. 

Rip 3 inch lumber with ease. Thousands in use. 
Agents wanted everywhere. HILLS & HOAG, 32 Court- 
landt Street New York. 
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WRIGHT'S Bucket 
j Plungers are the best. 

Send for circular. Valley 
! Machine Co. , Easthamp- 

ton, Mass. 



HARTFORD 

Steam Boiler 

INSPECTION &JNSUSANCE CD. 

CAPITAL . JL11 . $500,000 

ISSUES POLICIES OF INSURANCE, after a carefu 
inspection of the Boilers, covering all loss or damage to 

Boilers, Builngs, and MacMnsry, 

-ARISING FROM- 

STEAM BOILER EXPLOSIONS. 



&R1AT REDUCTION IN PRICES 

OF LE COUNT'S PATENT HOLLOW 
LATHE DOGS, and his Machinist Clamps of both 



Iron and Steel 
1 set of 8 dogs, from 



to 2 inch, $6-50. 




His expanding Mandril is a first class tool, which has 
longbeen needed by every Machinist. 
Send for latest circular. 

C. W. Lti COUNT, South Norwalk, Conn. 



STEEL CASTINGS 

TO PATTERN; tensile strength equal to 
wrought iron ; will rivet over, bend, or case harden. 
Heavy work at low prices. PHILIP S. JUSTICE, 

14North5 8t.,Phila.; 42 Cliff st.NewTork. 



OTIS' 



SAFETY HOISTING 



No. 



OTIS, BROS. & CO. 

348 BROADWAY. NEW YORK. 



The business of the Company includes all kinds 01 

STEAM BOILERS, 

STATIONARY, MARINE, AND LOCOMOTIVE. 

Full information concerning the plan of the Company's 
operations can be obtained at the 

HOME OFFICE, in Hartford. Conn,. 

or at any Agency. 

J. M. ALLEN, President. CM. BEACH, Vice Pres. 

T. H. BABCOCK, Secretary. 

BOARD OP DIRECTORS ; 

J. M. Allen President. 

Lucius J. Hendee President jEtna Fire Ins. Co. 

F. W. Cheney .... Ass't Treas. Cheney Bros. Silk Mfg. Co. 

John A. Butler Pres. Conn. River Banking Co. 

Charles M. Beach of Beach & Co. 

Daniel Phillips of Adams E xpress Co. 

G. M. Bartholomew Pres't American Nat'lBank. 

E. W. H. Jarvis Pres't Colt's Fire-ArmB Mfg. Co. 

E. M. Reed Sup't Hartford & N. Haven Railroad. 

Hon. Chas. M. Pond Tres. State of Connecticut. 

T. O. Enders Sec. ^Etna Life Ins. Co. 

Leverett Br alnard of Case, Lockwood & Co. 

GEN. WM. B. FRANKLIN, Vice Pres't Colt's Pat. Fire- 

Arms Man'f 'g Co. 

Austin Dunham Pres. Willimantic Linen Co. 

Geo. Crompton Crompton Loom Works/Worcester. 

Earl P. Mason. ..Pres't Prov. & Wor. R. R-, Providence. 
Wm. Adamson . of Baeder, Adamaon & Co. , Philadelphia. 

New York Office 239 Broadway. 

THOS. S. CUNNINGHAM, Manager. 
R. K. Mo MURRAY Inspector. 

AGENTS WANTED to sell articles needed 
by every one . Address PLUMB & CO. , Phila. ,Pa . 

Canadian Inventors, 

Under the new Patent Law can obtain patentson th 
same terms as citizens. 
For lull particulars address 

MUNN St CO., 
37 Park Row, Mew York. 



For 1872. 

A year's numbers contains over 800 pages 
and makes two volumes, worth as a book . 
references, ten times the subscription price 

ENGRAVINGS 

by our own artists, will not only be given, of all the be 
Inventions of the day, but especial attention will al 
be directed to the description and illustration of 

LEADING MANUFACTURING ESTABLISH- 
MENTS, MACHINES, TOOLS AND 
PROCESSES. 



Inventors and Patentees 

will find in each number an official List of Patents, 
gether with descriptions of the more important Inven- 
tions. We shall also publish reports of decisions in Pat- 
ent Cases and points of law affecting the rights and inter 
ests of Patentees. 

THE NEW VOLUME OF 




commenced JANUARY FIRST; therefore, now is the 
time to organize Clubs and to forward subscriptions. 
Clubs may be made up from different post offices. 

TERMS FOR 1872. 



One copy, one year 
One copy, six months 
One copy, four months 



Club bates 



; Ten copies, one year, each $2. 50 
; Over ten copies, same rate, each 



$3.00 

1.50 

1.00 

25 00 

2.50 

One copy of Scientific American for one year, and 
one copy, of engraving, "Men of progress," - 10.00 

One copy of Scientific American for one year, 
and one copy of " Science Record," - - - 4 .00 

Ten copies of "Science Record," and ten copies 
the Scientific American for one year - - - 85.00 
CLTTB PREMIUMS. 
Any person who sends us a yearly club of ten or more 
copies, at the foregoing club rates, will be entitled to one 
copy, gratis, of the large steel plate engraving, " Men of 
Progress." 
Remit by postal order, draft or express. 
The postage on the Scientific American is five cents per 
quarter, payable at the office where received. Canada 
subscribers must remit, with suDScription, 25 cents extra 
to pay postage. 

Address all letters, and make all Post Office orders or 
drafts payable, to 

MUNN &. CO., 

37 PARK ROW, HEW YORK. 



© 1872 SCIENTIFIC AMERICAN, INC 



May ii, 1872.] 



$f timtxtk jtomfem. 
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, FOR PRACTICAL MEN. 

My new revised and enlarged Catalogue of PRAC- 
TICAL AND SCIENTIFIC BOOKS, complete to April 
1, 1872, 96 pages, 8vo. , will be sent, free of postage, to 
any one who will favor me wit-hhiB addresB. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET. Philadelphia. 

Bean's Treatise on Railway Curves. 

JUST BEADY: 

A Treatise 011 Railway Curves and Location. 
By E. W. Beans, C. E. TuckB 11.50 

H. C. B. also publishes 

A Practical Treatise on Railway Curves and 
Location, for Young Engineers. ByWm. F. Shunk, 
C. E. TuckB $2.00 

Railroad Engineers' Pocket Companion for 
the Field. By W. GrlBwold, C. E. TuckB $1.75 

Pocket-Book for Railroad and Civil Engineers. 
By Oliver Byrne. TuckB $1.75 

Railway Property: A Treatise on the Con- 
struction and Management of RailwayB. By John B. 
Jervis, C. E. 12mo $2. 00 

Long-Span Railway Bridges. By B. Baker. 
12mo $2.00 

New Theorems, Tables, and Diagrams for the 
Computation of Earth-Work. By John Warner, 

A.M. 8vo $5.00 

B3?° The above, or any of my Practical and Scientific 

Book?., sent free of postage at the puDlication prices. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 Walnut St., Philadelphia, Pa. 




MOLDING, MORTISING, 

TENONING & SHAPING 
MACHINES; 

BAND SAWS, 

SCROLL SAWS 

Planing & Matching; 

MACHINES, &c, 

For Railroad, Car, and Agri- 

___ cultural Shops, &c. , &c. 

5^=~ JJ3T" Superior to any in uBe. 

J. A. FAY & CO., 

Cincinnati, Ohio. 




SILICATES OF SODA AND POTASH. FIRE, WATER 
and MILDEW PROOF . Manufactured by 

L. & J. W. FEUCHT W ANGER, 55 Cedar St. , N.Y. 
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Machinery, 



Wood and Iron Working ot every kind. Leather and 
Rubber Belting, Emery Wheels, Babbitt Metal, &c. 
GEO . PLACE & CO. , 121 Chambers & 108 Reade StB. N.Y. 

Machinists' Tools. 

The largest and moBt complete assortment in thiBCoun- 
try, manufactured by 

NEW YORK STEAM ENGINE COMPANY, 

121 Chambers & 108 Reade StreetB. New York. 



Wiliert Patent Punching Presses, 

In (treat variety, for RAILWAY SHOPS, AGRICULTU- 
RAL MACHINE SHOPS, BOILER MAKERS, TINNERS, 
BRASS MAM UFACTURERS, 8ILVERSMITBS, &c, 

Are warranted to be the beet PresBes yet produced in 
this country in several important respects. Send for our 
new Descriptive Catalogue and Price List. 

NEW YORK STEAM ENGINE CO., 
121 Chambers & 108 Reade St. , N. Y. 

Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly 
on hand in large quantities, furnished in any lengthB up 
to 24 ft. Also, Pat. Coupling and Self- oiling adjustable 
Hangers. GEORGE PLACE & CO., 

121 Chambers & 103 Reade StreetB, New York. 

Sturtevant Blowers 

Of every Bize and description, constantly on hand. 
GEORGE PLACE & CO. , 
121 Chambers & 103 Reade Streets, New York, 



THE ROLLING MILLS, known as 

THE CALVERT IRON & NAIL WORKS, 

Situated in the city of Baltimore, upon the line of the 
Baltimore and Ohio Rail Road, and near the European 
wharves, will be sold at 

PUBLIC AUCTION, 

On the premises, on May 16, 1872, at l*i, noon. 

These mills are nearly new, built in the best manner, 
and in order for immediate operation, making bars from 
% in. to 4 in. diameter. Besides the Rolling Mills are 
two large Brick Buildings, with 80 H. P. Engine and 
Shafting, and ample accommodations for the manufac- 
ture of nails. Since the destruction by flood oi the Ava- 
lon Works, there haB been no nail factory in Maryland, 
and one is greatly needed. The property will be offered 
in one lot, land, buildings and machinery : and if not sold 
in this way, will be Bold in detail, by catalogue. 
For circulars, containing full Information, addresB 
ALEXANDER BROWN & SONS, 

or 
MARSHALL P. SMITH, - 

Baltimore, Md. 




Reynolds 

TURBINE WATEK WHEELS. 

The Oldest and Newest. A'.! others, 
only imitations of each other in 
their strife after complications to 
confuse the public. We do not boast 
but quietlyexeel them all in staunch, 
reliable, economical power. Beau- 
tiful pamphlet free. Geo.TALLCOT, 
96 Liberty st. , New York. 
Gearing, Shafting, 



f>ERFECTION OF SPEED ON WATER 
WHEELS securedby the Hydraulic Rotary Governor, 
turn, after testing. If you can afford to run without it. 
Address J. S. ROGERS, Tr., 19 John St., Boston. 



PATENTS 



SOLD BY MOODY & CO., 
183 Broadway, New York. 

t&~ Send for " The Patent Bulletin." 



NEW PATTERNS. 
M a TTr ts j^OTMfrT ETk, e . , 

Newark, N. J. 



PORTABLE STEAM ENGINES, COMBIN 
lng the maximum oi efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 900 being in 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

J. C. HOADLEY & CO. , Lawrence, Moss. 
48. Cortlandt st. New York. 



WASHOE TOOL MANUFACTURING CO., 

Cor. of Park and College Places, New York. 




B3T" Manufacturers of the Celebrated "Washoe" ADZE EYE PICKS, adapted for Railroad, Coal, and 
Mining Companies. 




^luumwi-imiWiiiHi 



' Awarded the first Premium, at the Fair of the American Institute in 1868, overall compst- 
Comparison invited. Competition challenged. Send for circulars. 



pINCINNATI BRASS WORKS. — Engi- 

\J neers and Steam Fitters' Brass Work, Best Quality 
at lowest PriceB. F. LUNKENHE1MER, Prop'r. 



NEW YORK STENCIL WORKS, 

87 NASSAU ST., NEW YORK. 

Stencils of all kinds ; Brass Lahels for Manufacturers; 
Steei Stamns and Dies, and Stencil materials. 
Terms reasonable, and good work guaranteed. 



ROPER HOT AIR 

ENGINE COMPANy, 124 Chambers St. , New York. 



Wkalen Turbine. No risks to purchaser. Send for 
Pamphlet.free. Seth Whalen & Bro. .Ballston Spa,N. Y. 
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V| WROUGHT 
IRON 

Beams & Girder s 



THE Union Iron Mills, Pittsburgh, Pa. The 
attention of Engineers and Architects is called tc 
our improved Wrought-iron Beams and G-irders (patent- 
ed), in which the compound welds between the stem and 
flanges, which have proved so obiectionable in the ole 
mode of manufacturing, are entirely avoided, wearepre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph address 
Carnegie, Kloiuan & Co. Union Iron Mills. Pittsburgh Pa. 



IGKHTNING ROD POINTS AND NUTS, 
4 in every style. Samples free. 

J. R. GILCHRIST, Mt. Pleasant, Iowa. 



H.SCORI3S 



oe 




. UNITED STATES VAT0H 00'S "WATCHES. 

Watch Xa. 1089, TJ. S. Watch Co., Stem-Winder— variation, 3 Seconds in 14 UTonftis. 

h. E. Chittenden, late Beg. XT. S. Trtat* 
Watch No. 1124, TT. S. Watch Co., Stem-Winder— variation, 6 Beconds in seven months. 

A. L. Dennis, Pres. N. J. B. R. & T. Co. 
Watch No. 1037, TJ. S. Watch Co., Stem Winder— variation, only 5 seconds per month. 

Henry Smith, Treat. Panamas. B. Co., 88 Wall St.,If.Y. 
. Watch No. 3617, TJ. S. Watch Co.— variation, 15 seconds in twelve months. 

I. Vkooman, Engineer If. Y. C. & S. B. 3. 

Watch No. 4030, U. S. Watch Co.— variation, S seconds in two months. 

Joshba I. Beags, Conductor, If. J. B. R, 

Watch No. 31,030, V. 0. Watch Co., Stem Winder— variation, 7 seconds in four months. 

B. M. Beakd, firm Beards & Cummings, 1HS Front Street, X.Y ■ 

Watch No. 10,548, U.S. Watch Co., Stem Winder— variation , 5 seconds per month. 

Z. C. Potest, Ass' t Sup' IN. T. C. <& II. B. B. 

Watch No. 34,008, V. S. Watch Co., Stem Winder— variation, G seconds in five month* ¥ 

9 Chas. H. WoLF,/n» Clias.II. Wolf & Co., Pearl St., Cincinnati, OJuo. 

Watch No. 1143, V. S. Watch Co., Stem Winder— variation, 39 secpnda in eight months. 

James B. Eteb, of Kelty & Co., 733 & 1Zi Broadway, If. Y. City. 
Watch No. 1135, TJ. S. Watch Co., Stem Winder— varied 1 second a week, for fourteen months. 

H. Labsing, Manager Knickerbocker Life Ins. Co., l§lBroadway,N.Y. City. 
Watch No. 3656, TJ. S. Watch Co — variation, 13 seconds in three months. 

Jacob weakt, Collector cf Int. Bev.,5lh Dist., I,. J., Jersey City. 

Watch No. 1658, TJ. S. Watch Co.— variation, 3 Beconds in three months. 

John Lindstroji, '&ltl. Atlantic Street, Brooklyn, If. Y. 

Watch No. 1894, TJ. S. Watch Co.— variation, seconds in sis months. 

H. Cottrb^l, 133 Front Street, If. Y. 

Watch No. 1706, TJ. S. Watch Co.— variation, t seconds in five months. 

~ ' Jno. W. Smith, State Agent, Amsterdam Ins. Co. , Dubuque, Iowa. 

Watch No. T064, TJ. S. Watch Co., Stem Winder— variation, 17 seconds in fifteen months. 

Willard Derby, of Derby, Snow & Prentiss, Jersey City, If. J- 

Watch No. 1081, TJ. S. Watch Co., Stem Winder— variation, SO seconds in six months. 

John D. Egbert, 5 College Place, If. Y. 

Watch No. 1154, TJ. G. Watcli Co., Stem Winder— variation, 'SI seconds in nino months. 

' Horace Hatch, M. D., 25 West S&th Street, Mw York. 

Watch No. 13M06, TJ. 0. Watch Co., Stem Winder— variation, % second per day, for three months. 

Judge Chas. II. Voorhis, Ilackensack, N. a. 

Watch No. 1344, U. S. Watch Co., Stem Winder— variation, 5 Bccond3 per month, for three months. 

E. C. Keys, Pittsburgh, Pa. 

Watch No. 13,013, IT. S. Watch Co., Stem Winder— variation, 13 seconds in flvo months. " < 

Geo. Lovia, Qen'l Eastern Passenger Agt., Toledo, 11 abash & Western Ilauway. 

Watch No. 3336, U. S. Watch Co., Stem Winder— variation, 10 seconds per month. 

a Oscar M. Sanford, Vlica, If. Y. 

Watch No. 1176, TJ. S. Watch Co., Stem Winder— variation, B seconds in three months. 

Henry DeLancy, Eng. Phu. & Erie B. B. 

Watch No. 1305,1!. S. Watch Co.. Stem Winder— variation. 7 seconds in eleven months. 

' A. H. King, Vice-Pres. iV. J. Car Spring & B. Co., 7 Park Pl^ S. Y. 
Watch No. 3391. V. S. Watch Co., Stem Winder— variation, 5 seconds per month. 

' ' E. O. Whipple, Con. U. & B. B. B., Utica, If. Y. 

Watch No. 13,003, U. S. W»tch Co., Stem Winder— variation, G seconds in two months. 

' W. S. Dunn, with II. B. Claflin & Co., New York. 

Watch No. 30,019, TJ. s. Watch Co., Stem Winder— variation, 1 second in six months. 

Geo. W. McDonald, Supt. Brooklyn Water Works. 

Watch No. 1788. U S. Watch Co.— variation. 20 seconds in Hi months, from Greenwich time, London, 

England ' Henry Morpord, Equitable IAfe Ins, Co. , 130 Broadway, If. Y. 

Watch No. 3755,V. S. Watch Co.-variation, 1 second^no™ mouthy ^ & ^ ^.^^ ^ ^ 

Price Lists furnished the trade on application, inclosing Dusiness card. Tor ealu by the trade gen- 
erally. Ask your jeweler to see the MAEION 




BEWARE of worthless imitations with which tlie country is flooded. To avoid impo- 
sition, see that the words MARION, M. J., an engraved on the plate over tlie Main-Spring 
Barrel. All others are spurious. 

**™»f 00MS United States Watch do. 

GILES, BRO. & CO., GILES, WALES & CO., 

S3 and 85 State Street, Chicago, HI. No. 13 Maidea lane New York, 



1882. SCHENCK'S PATENT. 1871. 

W00DW0RTH PLANERS 

And Re-Sawing Machines, "Wood and Iron Working Ma- 
chinery, Engines, BoilerB, etc. JOHN" B. SCHENCK'S 
SONS, Matteawan. N. Y . and 118 Liberty St., STew York. 

~~ DOTVERSAL WOOD WORKER, 

HORIZONTAL AND UPRIGHT BORING MACHINES. 
McBETH, BENTEL & MARGEDANT, Hamilton, O. 



w 



OOD-WORKING MACHINERY GEN- 

erally. Specialties, Woodworth PlanerB andRich< 
ardson s Patent Improved Tenon Machines. Nos. 24 and 
26 Central, corner IJnion St., "Worcester, Mass. 

WITHERBY BXJGQ, & RICHAKDSON. 



MACHINISTS. 

Illustrated Catalogue and Price List of all kinds of small 
ToolB and Materials Bent free to any addreBB, GOODXOW 
& WIGHTMAN, 23 Cornhill Boston, Mass. 



Milling Machines. 

STANDARD, UNIVERSAL, INDEX AND 
PLAIN, in every variety, of unequalled design and 
first class workmanship. Send for illustrated catalogue 
to the Brainard Millin& Machine Company, 80 Milk 
Street, Boston. Works at Hyde Park. 



AGENTS Wanted. Agents make more mon- 
ey at work forus'than at anything: else. Particulars 
free. G-.Stinson& Co. .Fine Art Publishers, Portland.Me. 



RICHARDSON, MERIAM & CO. 
Manufacturers oi the latest improved Patent Dan- 
iels' and Woodworth Planing Machines. Matching, Sas'n 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawing Machines, Saw Mills , Saw 
Arbors, Scrol. Saws, Railway, Cut- off, and Rip-saw Ma- 
chines, Spoke and wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse, 107 Liberty st. New York. 17 1 



SHINGLE AND BARREL MACHINERY.— 
Improved Law's Patent Shingle and Heading Ma- 
chine, simplest and beBt in use. Also, Shingle Heading 
and Stave Jointers, Stave Equalizers, Heading Planers 
Turners, etc. Address TREVOR & Co. , Lockport, N.Y. 



"PTTlVr~PQ —For Description, Price 
± U iTX X KJ • Lists etc. , of the Best ; Centrii'u- 



alPumpever invented, with Overwhelming Testimony 

. " st C4u pp.; ' 
Baldwinsville. N. Y. 



_ its favor, send for new illus-trated pamphlet (4v> pp.) to 
Messrs. HEALD, BISCO & CO, ~ '' ■-■•• - -* 



MODELS FOR THE PATENT OFFICE, 
and experimental machinery of all kinds. HOLSKE 
MACHINE CO . , 279 Cherry St. .New York, near Jefferson 
St. A special shop for Patent Models. Many yearB expe- 
rience. Refer to Scientific American Office. 



PATENT IMPROVEU 

VARIETY MOLDING MACHINERY 

And Adjustable 

CIRCULAR SAW BENCHES. 

For Machines and information, address 

J. P. GROSVUNOR. Lowell. Mass. 



K(\(\(\ AGENT S WANTED. — Samples 

t) \J \ J \J sent free by mail, with terms to clear from 
$5 to $10 per dav. Two entirely new articles, saleable 
as flour. Address N. H. WHITE, Newark. Isew .Jersev. 



DAVIS' PATENT 

RECORDING GAUGE. 

Adopted by the Board of U. S. Supervising Steamboat 
Inspectors. Simple and Cheap. New York Steam Gage 
Company, 46 Cortlandt Street, New York. 



Buy Barber's Bit Brace. 



BUERK'S WATCHMAN'S TIME DE- 
TECTOR.— Important for all .arge Corporations 
and Manufacturing concerns— capable ot controlling 
with the utmost accuracy the motion of a watchman or 
patrolman, as the same reaches different stations of Mb 
beat. Send for a Circular. J. E. BUERK. 

P. O. Bos 1,057 Boston, Mass. 
N. B.— This detector is covered by two TJ. S. Patents. 
Parties using or selling these instruments without autho 
rity from me will be dealt with according to law. 



THE W00DWASD 

STEAM PUMP. 

Woodward Pat. Improved Safety Steam Pump and Fire 
Engine, Steam, Water, and Gas Fittings of all kinds. Deal- 
ers InWro't-iron Pipe,BoilerTubes,etc. Hotels .Churches, 
Factories, and Public Buildings heated by Steam, Low 
Pressure. Woodward Co . , 76 and 78 Center st. , N. Y. 



LATHE CHUCKS— HORTON'S PATENT 
■ from 4 to 36 inches. AIbo for car wheels. Address 
E. RORTON & SON, Windsor Lockp, Conn. 



Andrew's Pmtents* 

Noiseleae, Friction (»roove<l, or Geared Holst- 
ers, suited to every want. 

Safety Store Elevators. Prevent Accident, it 
Rope, Belt, and Engine break. 

Smoke»Bnrninff Safety Boilers. 

Oscillating Engines, 1J onble and Single, 1-8 to 
lOO-Horse power. 

Centrifugal Pumps, 100 to 100,000 Kalians 
per Minute, Best Pumps in the Wor!d,paa» 
Mud, Sand, Gravel, Coal, Grain, etc., with, 
out injury. 

All I"l«ht, Simp le, Durable, and Economical. 

Bend for Clrcul ars. 

WM. D. ANDREWS & BRO. , 

■"" 414 "Water Btreet, New York. 



KIVERVIEW Military Academy, Pough- 
keepsie, N. Y. A thorough-going school for boyB. 



P. BLAISDELL & Co., 

MANUFACTURERS OF FIRST CLASS 
MACHINISTS' TOOLS. Send for Circulars. 
Jackson Bt., Worcester, MaBs. 



AGENTS & Peddlers for our Press & Strainer. Presses 
and strain s jamsjellies.herbs.vegetables.lard, tallow, 
meats, cheese, etc. ; quick and profitable. Over 60,000 sold 
in a few localities. Evervlamily wants it. Circularsfree. 
LITTLEFIELD & DAME, 102 Wash'n St., Boston, Mass. 



VALENTINE'S IMPROVED 

Fourneyron Turbine. 

This celebrated watertvhebl the most powerful in use , 
constructed on scientific principles by "WM. J. "VALEN- 
TINE, Ft. Edward, N.Y. No fancy prices. 

WE warrant every Steam Gauge . 
bearing our name and numbered above 12,0,)0 

FOR TWO YEARS. 

^P~ See Circulars. 
UTICA STEAM GAUGE CO..TJtica. IV. Y. 



TEEL GASTIMGS, 

UKDEIt HAINSWORTH'S PATENT. 

We are making Steel Castings, Smooth, TruOjFree 
from Porosity, capable. of receiving Very High Pol- 
ish. Can be Forged or Welded easily as Bar Steel, 
and Strong as Forieed Steel. Send for Circular. 
PITTSBURGH STEEL CASTING CO. Pittsburgh, Pa. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machinel.Gray &Wood's Planers.Self-ollifiR 
Saw Arbors, and other wood working machinery. 

S. A. WOODS, ( 91 Liberty Btreet, N. Y. : 

Send for Circulars. 1.67 Sudbury Btreet, BoBton 
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dverttsements will be admitted on this page at the rate of 
$>1* 00 per line for each insertion. Engravings map 
head advertisements at the same rate per line, by meas- 
urements the letter-press. 
The value of the Scientific American as an advertising 
•medium cannot be over-estimated. Its circulation is ten 
times greater than that of any similar journal now pub- 
lished. It goes into all the States and Territories, and is 
read in all the principal libraries and reading-rooms oj 
ttt£ world. We invite the attention of those who wish to 
make their business known to the annexed rates. A busi- 
ness man wants something more than to see his adver- 
tisement in a printed newspaper. He wants circulation. 
If it is worth 25 cents per line to advertise in a paper of 
three thousand, circulation, it iajnorth 82.50 per line to 
advertise in one of thirty thousand. 




Adapted to Mechanical Purposes. New York 
Beftina and Packing Co., 37 & 38 Park Row. 



ASPHALTE ROOFING FELT. 




A WELL tested article of good thickness 
and durability, suitable for steep or flat roofs; can 
be applied by an ordinary mechanic or handy laborer. 
Send for circular and samples to E. H. MARTIN, 70 
Maiden Lane and 9 Liberty Street, N. Y. , 



A 



RAKE CHANCE FOR MACHINISTS.— 

The proprietors now offer for sale, at a great sacri- 
fice, all the special tools used in manufacturing the cele- 
brated Chelsea Lathes, consisting of jigs, drills, boring 
bars, reamers, taps, counterbores, hollow mills, etc., 
together with patterns, drawings, and several very valu- 
able Patent Rights. The tools are nearly new and in 
first class condition. The Parents are on Feed and Cross 
Feed of Lathes, Friction Pulleys, Shaft Couplings, and 
embrace other valuable improvements. The business of 
manufacturing the Chelsea Lathes has been established 
seven years, varieties made, and to which the tools arc 
Bneciaily adapted, are Engine Lathes of various sizes. 
Foot Lathes, and Hand Lathes, for which orders aie 
being daily received. Any one contemplating purchase 
will do well to make a personal examination. 

CHARLES OSGOOD & CO., Norwich, Conn. 

THE AMERICAN HATTERS' CON- 
FORMERTERSandConformers: iuventedandm^n- 
utactured by SAMUEL CLARK, 20 West 13th St., N.Y. 
Used by the best and principal hatters in the City and 
Country; and recognized by them as being very greatly 
superior to any other construction. A boy will never 
f»il to fit a hat with them; consequently they are great 
for producing business. Tne price is no consideration, 
compared to their quality. 
[£j? = Send for a circular. 



LEFFELIMPROVED DOUBLETURBINE 



V/:%al3l;Avi:i3i4i 



6000 IN USE. 

NEW WHEELB0OK 144 PAGES.F0R 1872 

SENT" PRE E 

JAMES.LEFFEacO.SPRINGFIELDAi 

'*I09 LIBERTY ST, NEW YORK CITY. 



SCOFIELD GRATE-BAR CO., 95 Liberty 
St., New York, manufacture and sell Corrugated 
Grate-Bars, Steel Wire Brashes and Steel Scrapers, for 
•leaning Bo ilerp, and Nutt's Patent Valve Refitting Ma- 
chine, and Northun's Valve, Gas and Water Cock Refit- 
ting Machine. Send forcirculare,descriptive & price lists. 



C CIRCULAR SLIDE VALVE.— May be fit- 
J ted to anv slide valve Engine. Power gained and 
fuel saved. One half more power without change of 
boiler or cylinder. This new invention is now ready for 

general introduction. Use*s of steam with scant power 
avehere whatthey neer. Must be made to order. Cast- 
ings for any size at usual price . In ordering, give size of 
steam chest and valve seat, steam ports and exhaust, and 
bars between. Circulars free. Box 804,Burlington, Iowa. 



Hiles Tool Works, 

OFFICE, 131 WEST SEC0BD 'ST., 

CINCINNATI, OHIO. 







Machinists' Tools. 



CARPENTERL™™*s£,£ 
& JOINER'S |mai1 ' 75c - each 



The Art of 

SAW FILING. 



HANDBOOK 



iWorth 3 dollars ! 
jto anybody, or will refund money, 
H. W. HOLLY, 191 Fulton St. N.Y. 



STEREOPTICON 

Complete, with views, at a bargain. Call and see it. 
HENRY W. BULKLEY, 
98 Liberty St., .New York. 




FIRST PREMIUM (MEDAL) AWARDED IN 1870 AND 
IN 1871. Endorsed by Certificate from American Insti- 
tute as "The Best Article in the Market." 

Also, manufacturer of Asbestos Boiler Felting:, 
Roofing and Sheathing Felts, Acid, Water and Fire Proof 
Compositions, Boiler Scale Preventive, and dealer In 
ASBESTOS, ASPHALTUM and Uenekai. Roofino 
Materials. 

By Descriptive Pamphlets. Price ListSj &c. , by mail. 

(Established) H.W.JOHNS, 

J in 1858. J 78 William St., New York 



B F STURTEVANT. 

PATENTEE AND SOLE MANUFACTURER OF 

H OT BLAST D RYER 

j*on Jtmr-Tjva axx kjjstds of ' jStat^rtj^x. 

7 2 SUDBURY STREET BOSTON MASS. 
iSENO FOR CATALOGUE, ILLUSTRATED WITH 4 ENCRAVINCS 



wain Turbine. 

"OurLow-Water Wheel from this on" 

WILL DO TEN PER CENT MORE WORK 
on small streams, in a dry season, than any wheel 
ever invented. Gave the best results, in every respect, 
the Lowell Tests. 

For Report of tests at Lowell, with Diagrams and 
Dies of Power address 

THK SWAIN TURBINE CO., 

N«rtb Chelmsford* Van. 



PATENT 
OLD ROLLED 
SHAFTING. 



The fact that this Snarting nas 75 per cent greater 
strength, a finer finish, and is truer to gage, than any other 
in use, renders it undoubtedly the most economical. We 
are also the sole manufacturers of the Celebrated Col- 
lins Pat. Coupling, and furnish Pulleys, Hangers, etc. , 
of the most approved styles . Prioe lists mailed on appli- 
cation to JONES & LAUGHLINS, 

120 Water street, Pittsburgh, Pa. 

J^~ Stocks oi this Shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 

GEO. PLACE & CO., 126 Chambers street, N.Y. 



CLOTHING FREEMAN & BURR, CLOTHING 

WAREHOUSES. 138 and 140 Fulton St., New York. WAREHOUSES. 



PRING 
PRING 



THE IMMENSE STOCK, both of Goods in the piece and the same made 
up for immeoiate wear-, embraces all the most desirable Styles and Fabrics, 
Manufactured in qualities and colorings adapted to the requirements of all. 

QUITS, flO to $50. O PRING (, / VERCOATS, $5 to $30. _D0YS' O 



I PRING 

ORDER 

BY 

MAIL. 



UITS, *10 to $50. 
UITS, $10 to $50. 



KJ PRING V / VERCOATS, $5 to $30. 
OPRING V /VERCOATS, $5 to $30. 
O PRING \J VERCOATS, $5 to $30. 



UITS, $5 to $25. 



JjOYS' 'OUITS, $5 to $25. 
JJOYS' OUITS, $5 to $85. 



IT^REEMAN & BURR'S New System for Self-Measure, of which T0 

. thousands av»il themselves, enables parties in all parts of the country to order OTiT)T?r! 

direct from them, with the certainty of receiving the most PERFECT FIT attainable. uiii'uii 

RULES FOR SELF-MEASURE, Samples of Goods, Price List, and M ^ T 

Fashion-plate, sent Free on application. . MAIL. 



A. S. CAMERON & CO., 



ENGINEERS, 




Works, foot oi East 23d 
street, New York city. 

Steam Pumps, 

Adapted to every possi- 
ble duty. 
Send for a Price List. 



RANSOM SYPHON CONDENSER perfects 
and maintains vacuum on Steam Engines at cost of 
one per cent its value, and by its use Vacuum Pans* are 
run with full vacuum without Air Pump. Send to G. S. 
"W ILSON, 51 Chardon St. , Boston, for a personal call, or 
the Company, at Buffalo, N. T., for a circular. 



Shaned or crude, furnished and set for boring rocks, 
dressing mill burs, emery wheels, grindstones, hardened 
steel and paper calender rollers, arid for sawing, turning 
or working stone. Also, Glaziers' Diamonds. 

JOHN DICKINSON, 64 Nassau Street, New York. 



IDiainond Pointed 

STEAM DRILLS 



THE adoption of new and improved applica 
tions to the celebrated Leschot's patent, have made 
these drills more fully adaptable to every variety of 
ROCK DRILLING. Their unequalled efficiency and 
sconomy are acknowledged, both in this country and 
Europe. The Drills are built of various sizes and pat- 
terns: WITH AND WITHOUT BOILERS, and bore at a 
uniform rate, of THREE TO FIVE INCHES PER M1N 
[TTE in hard rock. They are adapted to CHANNELLING 
GADDING, SHAFTING. TUNNELLING, and open cut 
work; also, to DEEP BORING FOR TESTING THE 
VALUE OF MINES AND QUARRIES. TEST CORES 
taken out, showing the character of mines at any depth. 
Used either with steam or compressed air. Simple and 
durable in cosstruction. Never need sharpening. Man- 
ufactured bv 
THE AMERICAN DIAMOND DRILL, CO., 
No. 61 Liberty St., New York 



IMPORTANT IMPROVEMENT ON THE 
DIAMOND POINTED STEAM DRILL !-Stevenson's 
Spring Core Retainer, patented Dec. 12, 1871, which pre- 
vents all chokinar of the drill and secures a perfect core, 
can be applied to the Diamond Pointed Steam Drill at 
small expense. Rights to use mav be had on application 
to HARDING, HAYDEN & CO. , 325 Washington St. ,N.Y. 



STEAM HAMMERS 
FERRIS&MIIIS 



VENEERS 

AND 

HARDWOOD LUMBER. 

BUTTERNUT. FRENCH AND AMERICAN 

WALNUT. ASH AND CHERRY BURLS; HUNGARIAN 

ASH, BIRDSEYE & BLISTER MAPLE, etc. etc. 

11^" Mahogany, Rosewood, Cedar, etc., in boards, 

plank, and logs. Large and choice stock at low prices. 

GEORGE W. READ <& CO., 

170 & 172 Center St., New i ork. 
Mill and Yard, 186 to 200 Lewis, 

bet. 5th &6thSts. E.R. 
Send for Catalogues and Price List. 



WIRE ROPE, 

JOHN A. ROEBLINGTS SONS, 

MANXTPAOTURKBS, TBENTON, N. J. 

FOR Inclined Planes, Standing Ship Rigging 
Bridges, Ferries, Stays, or Guya on Derricks & Cranes, 
Tiller Ropes, Sash Cords ol Copper and Iron, Lightning 
Conductors ol Copper. Special attention given to hoist- 
ing rope of a 11 kinds lor Mines and Elevato rs. Apply for 
circular, giving price and other information. Send for 

fiamphlet on Transmission ol Power by Wire Ropes. A 
arge stock constantly on hand at New York "Warehouse 
No. 117 Liberty street. 



Working Models 

And Experimental Machinery, Metal, or Wood, made to 
order by J F. WERNER, 62 Center st. N.Y. 



The Union Stone Co.. 

Patentees and Manufacturers of 

EMERY WHEELS & EMERY BLOCKS, 

In Size and Form to Suit various Mechanical Uses; 

GRINDERS, SAW GUMMBES, DIAMOND 

TOOLS, and WOOD'S PATENT 

KNIFE-GRINDER, 

For Planing;, Paper Cutting, Leather Split- 
tine, and other Long Knives, 

Office, 29 Kilby Street, Boston, Mass. 
r.,» wr.tr A m ,n Bl . I B3 Liberty Street, New York. 
Branch offices 5 502 Com ^ erce stre et, Philadelphia. 
jy Send for circular. * 



MORRIS, TASKER & CO., 

MANUFACTURERS OF 

American Charcoal Iron Boiler TuIbs. 

Wrought-Iron Tubes and Fittings, 

For Gas, Steam, Water and Oil. 

EP"° Steam and Gas Fitters' Supplies, Machinery for 
Coal Gas Works, &c. &c. 

NO. 15 GOLD ST., NEW YORK. 



DamperReg. Pat. Gage Cocks. Water Feed Reg's. 



Send for circulars . MURRILL & KEIZER. Bait. , Md. 



IRON PLANERS, ENGINE LATHES, 
Drills, and other Machinists' Tools, of superior qual- 
ity, on hand, and finishing. For sale low. For Descrip- 
tion and Price address NEW HAVEN MANUFACTUR- 
ING CO. , N ew Haven, Conn. 



NEW DESIGN ~^«B||g 

PAID ■ 




H.W.C0LLENDER Sllcc£ PH ELAN 8. C0LLENDER. 

738 Broadway, New York. 
ILLUSTRATED PRICE-LIST SENT BY MAIL. 



Brass & Copper 

SEAMLESS TUBING 

FOR LOCOMOTIVE, MARINE, AND 
STATIONARY BOILERS. 

Merchant & Co., 

507 Market Street, Philadelphia 




LUBRICATORS. 

DREYFUS' celebrated Self-act 
ing Oilers, for all sorts of Machinery 
a»d Shafting, are reliable in all seasons, 
saving75— 95 per cent. The Self-acting Lu- 
bricator for Cylinders is now adopted by 
over 80 R. R. in the U.S., andby hundreds o 
stationary engines. Send for a circular to 
NATHAN & DRE YFUS, 108 Liberty St., N.Y 



For Ovens, Boil- 
er flues, Hot- 



PYROMETERS, 

blast pipes, Oil stills, Super- Heated Steam, &c, 
Address HENRY W. BULKLEY, 

98 Liberty Street, New York. 



TODD & RAFFEBTY, Manufacturers of 
Steam Engines, Boilers, Flax, Hemp, Tow Bagging, 
Rope and Oakum Machinery. Steam Pumps and Govern- 
ors ilways on hand. AlsoAgentsfortheNewHavenMan- 
ufacturing Co. 's Machlnlsts'Tools. BTWe invite espe- 
cial attention to our new, improved. Portable Steam En- 
gines. Warerooms. 10 Barclayst. Works Paterson, N. J. 



Steam Super-Heaters. 

For latest improvements. 
Address HENRY W. BULKLEY, Engineer, 

98 Liberty Street, New York. 



/BOLT'S ARMORY TESTING MACHINE— 

\J Strength ofMaterials.— The Colt's Arms Company, 
of Hartford, Conn. , is prepared to measure the strength 
of all materials by its testing machine, which is capable 
of determining strains from 1 oz. to 100,000 lbs. , in speci- 
mens from 7 inches to 8 feet in length, and with cross- 
sections up to 1 square inch in area. The price ol testing 
half a dozen specimens of the same material, $25. See 
Scientific American, March 16, 1872. For further informa- 
tion, apply direct to the ComuaDy. 



fyT. V. Carpenter, Advertising Agent. Addres 
hereafter, Box 778, New York city. 



L. W.Bond — New Tools. 

EXTEA HEAVY AND IMPROVED PATTERNS. 

LATHES, PLANERS, DRILLS, of all sizes ; 
Vertical Boring Mills, ten feet swing, and under. 
MillingMachines, Gear and Bolt Cutters; Hand Punches 
and Shears tor Iron. 

On ce and Warerooms, 98 Liberty St. , New Yort; Works 
at W orcester, Mass. 

A. C. STEBBINS, New York, Agent. 



American Saw Co, Manufacturers ol 




And Perforated Circular and Long Saws. Also Solid 
Saws of all kinds. No. 1 Ferry St., corner Gold street 
New York. Branch Office for Pacific Coast. No. 608 
Front street, San Francisco, Cal. 




FOR 
SHEATHING, 

PLASTERING, 

ROOFING, 
DEAFENING, 

AND 

CARPET LINING. 

Samples&circularssentfree,by - 

BOCK RIVER PAPER CO., 
Chicago ; or, 
B. E. HALE & CO., 

32 & 24 Frankfort St., N.Y. TJ 
Sole Agentsfor Eastern States. 



*$75 to $260 per month, £S?BK. 

JSmale.to introduce the GENUINE IMPROVED COM- 
TlMON SENSE FAMILT SEWING MACHINE. This 
5 Machine will stitch, hem, fell, tuck, quilt, cord, bind, 
w braid and embroider in a most superior manner. Price 
fc> only $15. Fully licensed and warranted for five years 
[>■ We will pay $1000 for any machine that will sew a 
■ stronger.more beautiful, ormoreelastic seam than ours. 
<° It makes the "ElaBtic Lockstitch." Every second stitch 
■* 3 can be cut, and still the cloth cannot be pulled apart 
Pi without tearing it. We pay Agents from $75 to $250 
a> per month and expenses, or a commission from which 
hffwice tr-at amount can be made. Address SKCOMB & 
~rCO. , Boston, Mass.; Pittsburgh, Pa.; Chicago, 111 
<5 or St. Louis, Mo. *8— 



o 



PORTLAND CEMENT, 

F the well known manufacture of John 
Bazley White & Brothers, Loudon, for sale bv 

JAMES BRAND, 55 Cliff St., N.Y. 



JIACHlMElty, 
Safes, and Mechanical Supplies, 

A. S & J. GEAR & CO., 

58 to 62 SUDBURY STREET, BOSTON, MASS., 



MICROSCOPES, 

For Scientific Investigations and the Entertainment of 
the Family Circle. Illustrated Price List sent free on 
applicaiion. McALLISTER.Optlcian, 49 Nas.au St., N.Y. 



IKON STKAJKISHIJ* BUUjDKHA. 

NEAFIE & LEVY, 

PENN WORKS, ? 

MARINE ENGINES, BOILERS, AN»JHJ11.» 
ER.S OF COMPOUND ENGINES, 

PHILADELPHIA, PA. 



SPECIAL NOTICE. 



ON THE 15th OF APRIL WE SHALL MAKE A GENE- 
RAL ADVANCE OF 15 PER CENT ON THE PRICE OF 
"THE TANITE EMERY WHEEL." On andatterthe 
above date Tanite Emery Wheels will be sold at (AeNETT 
list price, instead of\5per cent Discount from same, as 
heretofore. 'J here will be a corresponding advance to the 
trade 

The increasing demand for, and reputation of, THE 
TANITE EMERY WHEEL warrants its manufacturers 
in at last making an advance from the price lift which 
they have held rigidly fixed from the very infancy of 
the Company. Constant care and unremitting atten- 
tion, the employment of the greatest mechanical and 
chemical skill, and the most assiduous study of the 
wants of Mechanics and Manufacturers, have enabled 
THE TANITE COMPANY to bring their specialty to the 
highestpoint of perfection. Constant outlays are required 
to meet the novel wants connected with this branch of 
industry; and this, with the necessity of maintaining and 
even increasing the high reputation of these goods, calls 
for a moderate increase In price. COMMON GOODS 
can bemadefor ordinary prices, but STANDARD GOODS, 
of uniform quality; on whose perfection, both chemically 
and mechanically, not only the economy of the buyer, but 



the bodily safety of his hands depends]- can only be fur- 
nished at full or highprices. IT IS CHEAPER. SAFER, 
AND BETTER TO DEAL WITH A COMPANY WHO 



MAKE A DISTINCT SPECIALTY BOTH OF SOLID 
EMERY WHEELS AND OF EMERY GRINDING MA- 
CHINERY, THAN TO RISK THE POOR ECONOMY OF 
BUYING CHEAP AND UNSATISFACTORY GOODS . 
Address THE TANITE COMPANY, 

Stroudsburff, Monroe Co., Pa. 



Stroud sbtjbg , Monroe Co w Pa., March 18, 1872. 
The Prices of the Tanite Co.'s Emery Grinding Machi- 
nery are this day advanced, as follows: 

The Tanite Co.'s Saw Gummer $15 

" " " No. 1 Emery Grinder 3d 

" " * " " " on Table 50 

" " " No. 2 " 50 

" " ' on Table 75 

" " " No. 3 " " 110 

" '■ " Diamond Tools 15 

The general and great advance in the price of Metals 
and Supplies, together with recent improvements in and 
additions to these Machines, necessitates the above ad- 
vance. Notwithstanding this advance, the above Ma- 
chines are the rheapebt in the market. Take notice, 
that $W we make no charges for boxing and shipping, 
and no charges for Extra Rests. _gjj Each Emery 
Grinder is supplied (in addition to the two ordinary 
Rests) with one of our improved adjustable Face Rests, 
and one of our improved adjustable Side Rests. These 
Rests can be set at anv angle. 

Address, TEiE TANITE CO., 

Stroudsburg, Monroe Co. , Pa. 

THE TANITE CO.'S GOODS are kept in 
Stock, and sold at Factory Prices, by CHAMPLIN & 
ROGERS, 214^ East Madison St., Chicago, who are also 
Exclusive Western Agents for the New York Tap and 
Die Co. fc goods, and Dealers in Railway, Mill, and Ma- 
chinists' Supplies. 



PAT. SOLID EMERY WHEELS AND OIL 
STONES, tor Brase and Iron Work .Saw Mills, and 
BdeeTools. Northampton Emery Wheel Co. Le.eds.MasB. 



THE " Scientific American " is printed with 
CHAS. ENEU JOHN SON & CO. 'S INK. Tenth and 
Lombard sts. Philadelphia and 59 Gold st. New York. 
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